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Abstract of JP2002062422 
PROBLEM TO BE SOLVED: To prevent 
mixing of colors and void in the method for 
manufacturing an optical device to form pixels 
by an ink jet method. SOLUTION: Barrier walls 
3 having an inversed tapered cross section are 
formed on a supporting substrate 1 and 
fluorinated to enhance the ink repelling 
property of the upper face of the barrier walls 
3. Then ink is supplied to the openings 4 to 
form pixels. 
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xhn^m7/i/^-y7yii»ft. ryh7^7y'^7y 

PSft. y'7xX;Wdf7y|^ft. f+t'7yy^y 
Fl^ift, »JlTh7^;^'yK*7j<ft). ^v^iiT!?;!' 

[0053] 7\sjris-0T>x?y'mHfc. 
7> hy*;~;xi? ymmwmrv vuymmw. * 
*y t JT*f-bwmvm*mfh z t ^t-s •& . it. 
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3r$(£-f4 flWi: LTBfcS3*iTo&A'. 8-fc 
[ 0 0 5 4 ] iXfc. *3|iUkO-0rc* 

s e l ^mmtcft wmz^> i vcs*** . » 
mffifcLTii, mm. w?^, ^smr^^y 

[00 55) «B|»E Lf^cfc^T . 5feEaj±HR 

mmmmt Lxiwmb&Mwm* <ommxz . 

fifll. --K'ix^rAM, sK'JT'JU-MBK, 7*5 

Mum. 7x /-mm. x,i«pmml ^j^-xs 
hw&<. mm. --/7-/k a, a*, >w> 

a, ti/y, i^<?a. -f 'J -/"^A^-n^^i, @£ 
UiKflJL f&fclMyi^A ( I TO) . awmtf 

[00 56] P4«ffifc LTttttWSIRtf'hS* 

ft, ft, V7'*^7A. r/PS-^A, #/l^v- 
a. -vytfy. -(yyW, 7nAi4^{i<r;h.£><7)-&& 

[00 57] filTfc, ^*«KL-C*»»03eae3lf? 

[ 0 0 5 8 ] 01 ~0 2 !i*^HH^«^*^ eosut^rffi 

OTcOIg ( a ) - ( f ) I101HI2CO 
( a ) - ( f ) t*t*t*. £tz. 0 1 s 02<o#l@ 
t;fcv^T«fflai«7) ( a - 1 ) - ( f - 1 ) !iig#<o 
«£±y7 J; Wcwm^. M£»o ( a - 2 ) 
~(f— 2)li(a— l)~(f— 1) CO A - Btrffim 
SB?**. 0+. Ui£»fflE, 2liilMlI. 

31mm. 4tiHS3wnpaf. 6u-f^yi7 ^ 

7 b*. 7i:M>7. 8 MS*?* 4. 
[ 0 0 5 9 ] Xg ( a ) 

* 7 - 7 a iv 7 i wtt & w±a 8 1 xfo 



[0060] ifc. h 1 oizmm uze Lm^WM-t 

h *£fct ± , SS« 1 ii»m« 1 0 4 £ JFM L ffi 

1 0 1 xh 0 . 0 1 o<o*n< y$B£«illft>&l&£ 
WjfflBSSSrfflt^, RS«Wif*X^tm« 1 0 3 

[0061] IS ( b ) 

wmm. 1 ± t . mm 3 £ jtm-t i. ^^fiuittisflj* 

7 -f ;t ^«ii^-tli;7"5 •y7-?h'J77.82t. 010 
WE L#?£tift££liliK 1 0 2 tffla-fl. . t$MM3 
a, fttZ#7-7 J )\s?£Wa.i-&%r&MZ. 08 W8 

2- c*ucj:d(c s Bww-*a«iasjd06i- sasKJit 

fSClfc^ffd: L<. ftf>i§3\ 08£O*P< 7'7'/7-7 
hl>^X8 2tf-|.A\ sSl^i, 7 J 7 •/ 7 •< 1- -y (7; 

[0062 ] *||B|§fci3Vvr, HM3^ffMt^^t 

'j iimm . Tit u r s h -f s f * ^t-.+* u -r s h 

tt. 7W7y^fDIg. slfjixf^l. ^Uh"x;p 

i t 250 ttuiwiisitts i t # 

[oo6 3] ttz. frfrimmzmmttnuriz 

Srf#l»X-C^-4-;>77 y 9 Zm^t Z b tm± I < . 
%%fi-Xy 77 v7bLX\i, ftW??;, o- 
7-77 /7. r -f X 7 77 •/ 7 fc »f (mt ^5 3 V 9 
7 h J£T«t ^ ilk i> CO . #X 7 r - ^X h ? 9 -y 7 . 

Hf£T-«jt$^t<?). t-7/1,/7^. T-fef-k^ 
7*5 >y 7 i: TOT t ^-f -T^-STSit 5 ixfc t W^r 

#7.7 r-^7 h 77 '7 7 . jM ;P7 T-*7 F 7*7 -y 
7*WiL^\, Stt^tJEtT. R. G. BOSfi 
Wil^t!^ t'^ T i S V \ ttz. HR(= tfTSE $ KX 

^tw&vvx hm^&zthxzi, &mzsstx 
mmLikifcmmzm^xh^K 

[0 0 64] ffiig«ft)l2!i. 7.f>3-f>. 

3— h. yS— 3— h. 77X — 3 — h. r-f "/7 a 3 — 

a. 

[0065] IS ( c ) 
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0 tz, 1 

BP*>. H3»tMS 1 i:f t^TIi •) t±I« 
»W!£ < i 3 t^JS-f 6 . etlBfijattt* 2 fc LT* 

%mz^\ mmmozt^zx m^-^-m^bt 

[ 0 0 6 6 ] ifc. *l6>!Bt:t5«- >TBHI 3<^«*i£i: 

a)7t WJx h fcJBwc U ? h*7£X'>X1Mt 3 £ 

^mmu 1 >'S« 7 a VV > : x M 7 1 £ JFM L 
(H7 (a) ) , )l-f- n-mmz^f--y^ixy 
this "J XVI 2 £»&L (07(b)), ^ffifc^x 
i^tfl)t»&«f 7 3£ff«L (07 ( c ) K 

« i nmx <o&*i, mmmmzi *)y* wax v 
7 2n<j^,i > ' i- i-.i'i^msiin^'ji-iihJjL-ca^-^ 

- 3 £ mtRtl - fc * ( H 7 
(d) ) . 

[0067] 1M ( d ) 

HMt 3 tf>±B£ 7 -y Sr *tr . ^ IS 7 -y SHkJtaa 

-< V ? Witt & fcft J,^ 

-»ciH y^<fc«ia**LT4J< i taw * t< . mt 

1 > 7 ftm.b I -Cti. r;L /> 'J fcMi: t Aiitfp^ 

[0068] Wtmzt^h 7 -y SHtMM^Sci: LT 
(4. IftWWeaO, Ml«ft*^^l>llll3«^ 
fflSra&JRWKSM y? \tX% i Z b frt> . iKK b i 7 
■y * £z£ A IT 75 XvSBJtfcfr ') 

[0069] ^JLmiziiV^xmXtt . 1 fc 7 -y 

SSFfS-^frtitf^fcl/CU:, CF 4 . CHF 3 , C 2 

f 6 , sf 6 , c 3 f 8 . c 5 F 8 36»i?>asi§iii.Moyy^ 

z&lWXkM^&zttfltil^. Wfc, c 6 F 8 <* 

fcifcFWfc. *^#*«*«#X£Jt^T (C 
F 4 : C»F 8 : 3 2 0 0^) 0. 9 8*i#« 

tffl^. ««a«ft$i5:* { 9 0 (C0 2 = 2fc 

L^l OO ^ffJMI) fc, ^*»^xtcit^T (C 
F 4 : 6 5 0 0 „ C 4 F 8 : 8 7 0 0 ) < , 

mi±x-mtu\ 

[0 0 7 0] *A^7.tLTi4, £^fcJSStT 

*Ig!cfcV^TI4, ±ldCF 4 . CHF 3< C 2 F 6 , SF 
6 . C 3 F 3 , C fl F s frhm$RZtU^riir>jfX$;im 



a§iil»PBS3^ffi^^>^tt«SK5:»]W s ^ _ 

A^tt*. fit. ssa^^cfc^T, o 2 «?i 

^•Jt** 1 30%SrSi^i:O 2 (cil> »4kB0E*«SEW 

o , a^it*A« 3 o % £ @ t & t mmiz m v 

cnm^m^m o %aT<nmmxmm-t^mm& . 
I o o 7 1 ] r?xv<o«^riSfc LTii. ffiif 

[oo72]H5. ii 6 c ^wn^ryX'?mmxm 
izm^tzt mwi r x x-?mMw.com^,m * * 

1 M'l'. 5 1i±±St*ffi. 5 2(4TSI!*ffi, 5 3(±M 

Ha«flx. hAiitiummxh^, mmmnww 
m<r> 2 mmmzmttm&z (-ma i x . ry xv ^mt 

H5(47>y-F*»/rUy^3t. 06 (47V 

[ 0 0 7 3 ] 05 , 06 KiSL 

, 0 5 (hi] V- >y TU V X'~H xt!4^a^ra&M 

< f 4 £ t o . msmm^mh h . 
2 /s , 0 6 tor y- h ^ -y r u > yrntxu . «e«jjLh 
(csftsu i tcyy - > ; ^4-t s i t ^t-wik- 

±oT. *XStfflV^77X'-?Jl^a{4, 5 
[0074] i/l^-a^ISfciO. Ii«3«±ffii0 
4 t»JB LfcS«HK 1 «aVBS 3 W1J®I4M^ y 

ytt^w-rsv f u y x«^->iRf« >^T"# 
s. 

[0075] IS ( e ) 

A >9'Jx. ••/ Meilgg^fflV>T, yy^'x -y F^-y 

h 6 j: <o 4 > 7 7 mm 3 xm&tifzm® mnm) 

fcft-M-*. Jytis'^-yhbLXli. ^->^-m. 

m?b ixwrngmmm^tz^xiuitx ■? h o« 

MM) ^^7\ ^^i4E«*^^H!v^t°xyyx-yF 
^-f7WffifflBIffit"l>l. 0 ^yy7tLT!4. 

i»4 i 3 t#fe«f6iJ^t»t«. E L*?<D 

*. mmz'MtpK bhiztshcwmuK. a 

TK. *^0B«Sii*ffitJ:oT*7-7^^^^Mjg 
[0 076] (ljffill 
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mmx-4 y?wztt%iti%&Mb ixiz. mm 

, : .»// : -£'-'«f>^') , ^a^+««fefflibWfi<^o 
s. ttz. mmm&amt ixn. 

[0 0 7 7] C2)@«^- 
£ & Jft# . BP^^fg&t j m# >J 

•?-&DfM&irtmz.bifi#tu\ mz. warn 
izmmmtzm. uzm^. mmm^mmm^m 

tlx. *gft& Anx^i/nm. rtva^^m. rs 
vmrn^smmzii-fiTW/imM. yy^-ytst 

H; itzltt Hn^y/nt^n-^, tFn^y 
ft) ; SfcttdfU t"x/Hfn >J F>\ #y t'x/UT/1 3- 

/k *>j tr^r-fe^-^of^adfj -?-//w 
»t i *)mtz*thtz^mm\. xmnmim^h 

■mzhh. ttz. zixbeymmzmmmii 
m\^mcnnm\tmi$hitxmm-tz>z\thx 

S4. 

[0 0 78] C 3 } M 

«Hf3t"ffiffl§ti5-f y?0«flsfc lX\t. *fttf$f« 

SFffl<oi&&»8a < *f a l < »f!§;h.s . *t uai^ 

[0079] fllKffflt LTtt. ;><^7/P=f-/k x 
lVT)VZX~lV, n-7'j~)V7)Vn-)V. sec-/f* 

r/w-zk t e r t -y^;uT;P3-;^^*l:i 

— 4<F>7lV*<:)V7)\'Zl-)V& ; is'*f->lfc)l2>7 $. F, 
yX f-^T-fe b 7 S FIN07 5 KS ; 7 -fe h i/T-fe 
F yr.»k3-/^(7)^h >Si fc!±^ h7/k3-;H ; 
r|-7tl-'ir;7>. ^f^Ka-f^l; dfij 
ifl/> y =r-;k # y 7n tru y ^ y 
y 7/1^1^^3-448; xf-yy/y n->k rn 
tyy^'J n-/k 7*fl/y/'j3-;l/, Fyxf-yy 

f-jj-^'/y^-zk ^yi^z/yn- 
4 , y x f- v y / y a -jvwcn tjv^ u > m a* 2 - 4 m 
^jmi-fUtt T)V*l<>y>) ; ^'J-feU y 
xf-yy/y rj-;^y^f-;ux-r;k y'xf-y 



y^y -Mx— r>k F >) x-fl/y / U 

t y ^ ^/kx-^/^co^fiT^ 3 -ticntm? iv 

x-r-fl-m ; N-.X^/k-2-eay F'y. 2-tfnU 

[0 080] ifc. ±SJK*W(fi{C. £>StJ£tTPJfa 

M&±^mmM=£M%ixm^fz>o . m%&m. m 
mm. ffimmmnmnixh&K 

[0081] IS ( f ) 

fcfrm£ixwik*mztiz£Q . mmsmm 

[0082] $ h\,Z. ijy-y 4 )\>9<m&£\%, frie 

uzXoiz, mizmiximm^mmmmm^nmt 
j. zco%>-&cr>ummkixii. ±mtmv\ imit 

\i, mm. xjiv fmizkoxm^hfzmwmzm 

u^zxmzmt 0 h t cox'htitf mm^mx-h s . t 
tz. mmmmmii. immiti*-nzm&m±.izm$B 

[0083] 

[%tt0|] (f»Jl ) 

c 7?vh y n«) #5xs« ( 3--y/ 
$m 73 7j )±C. ^-t^^y^^Mm 
BL^yxh (SrB«Mt^« rv-259BKyy'x 

fj ) ^m^L. nfti^&%mzft-otz®. «-k 

XF^-^^aSrffoT. 2^m. 75x/mX22 

[0084] C -f y 9 cnWm. ) TEC^f ilJS* 3 & & 
y;W«ftS^#:^fffl!«*i: LTffln. fclT<0* 
Sl:tR, G s Bco#4 y^SriBSL^. 
[0085] mft&ft 

*&-)VA9WV-h 5 0SMSB 

hKn^fyXf/W^^iJU-h 3 0 SMS 
N-^^n-;PT^y^TS F 20Sagp 
[0086] R-Y y? 

C. I. 7y7W>y4 4 8 3. 5S*i$ 
C. 1 . 7y? FU-v F28 9 0. 
y'xfl/y/ija-;k 3 0fii;a5 

xf - u y ^ y a -;t/ 2 0 sagfi 

-f^y»k 4 0**815 

xias«* 6 ms 

[0087] V9 

C. I . T'v/ Hxn-2 3 2SMSI5 

MSy 9 Dy7-yXW7 S F 2 Jt*S 

^'xf-iyy^y 3 Ofifigp 
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4*>im* 4 0«*ffl5 

isamat&t 6s*as 

[0 0 88] B-f >7 

C . I . y <!U 7h 7°)l- 1 9 9 4MSM 

Vx.Wyyyo-f\, 3 0SfigE 

ifuy/'jn-* 2 0MftH5 

^*>'5$t* 4 0 Mass 

[0089] C8H > ? (t'/iPl i I:JlI-/ ••>■•/ 7 U 7 
7»S£U ViJfe» U 77 •y?7h l J? X&ffi&XftfJ 

[00 90] C 7 7$»I ) WPSSSOT?*-?*", 

[009 1] 
ffiffltf* : C F 4 
^XegS : 8 0 s c c m 
m : 8 P a 

: 1 5 0W 
''Wfl.'I : i. (IstM 

[0092] c#h >7&r>mn ±£7 7 -v?-?h*) 

[009 3] 7*5 >y 7~7 h 'J 7X±ffi : 12 5* 
#7XM*ffi: 1 5' 

[0 0 94] C*ft«<9tf*]ttaiM2 0p liMy? 

K 73v9^YV9xWmz%LX. JJBR, G s B 
4 ^7 SrPHPSB 1 fflfcfc *}200-800 P 1 <0KHT 
1 0 0 P 1 fcfcfcJfcfcSHfcS-lKff^U:. ;X^t'. 9 

o°ct- 1 oi>ra, 2 3 ovx-3 ofi^(r>mm 

7 ft £ 7 Mco# 7-7^/l/7£fl* L fc . 
[on ) c ] Jiui'icnH^ 4li fttAitzfiy- 

yoiflz&ux, fife. BfltfturafcSfi&A^fc. 

[0096] (»M2) 7 7 .y 7 ^HJ 7 XffiROil 

4 V7 Wit IT. UVgfc^fUT, TKCiS^ft 

ft-ci* *r 7X?cT77y> 7**ra * fx *> tzwum 
mmi bnm^Lx^y-y owtimit:. 

[0097] 

mm^x ■. o 2 

: 8 0 s c c m 
E7J : 8 P a 

RF7t7- : 1 SOW 
!Mlfi9t[g ; 3 0 s e c 

[0098] CSH > 7ttW«) 7 .y»fb»Scoy 

5 -y 7 "7 1- 'J 7 ^3HR<?)«*t:Stt Lfc 



[0 09 9] 77-y7vK>J77±ffi : 13 0° 

nfjxmmm ■ 1 5 • 

[01003 cjife&t^'efttt^Mi) 

fife. ett»tU**§*v5rA>ofc. 

[01013 (seitfl 3 ) 7* 5 -y 7 v h u 7 xmmm 

mit-)- h <j vMmsmi *kTn,ti vmrnftytztt 
mmmm 1 1 mmz vxtrj-yjw&mit:. 

[ 0 1 0 2 3 C8H > 7tt0lf«) 7 -y*«am«7 

7 -y 7 v h ijfxmucommzttt&mmmMfcifz 

bZZ>aT<?>M r )X'fo~itz. 
[0 1 033 77 ••/ 7 V h U 7X±ffi : 125° 
// > U'-te^lfti : 1 8° 

[0 1 04 3 Cilfe&tA'fittStfDiHl] #£>;ft7>#7- 
7 4)V9*± f mMMXWliLtzbc\h. ^X<7)$y- 
fife, atkWl«(Etf-h.=fl:!6»ofc. 

[ 0 1 0 5 3 (HWI4 ) 75 «y 7 V f- >J 7 7«7>lt 
^77«JIfcLT. UVjfcfHcfUT, xJf^-7^ 

7-ym{\Mmizmmmzbix. cf 4 

fcfttT. C 2 F 6 ^ffl^fc]ilWi^i|^l fcPHJSKL-C 

[01063 csm y 7ttoi?«) 7 <ymimmmy 

y -y 7 "7 HJ 7 x£&0M*£tt? & * »J5g L 
bZbV.T<r)m*)X*b~>tz. 

[0 1 073 7*7y7VHJ77.±ffi: 126* 

xiyxmmm ■. 2 2 • 

[0 1 083 Cfifi&t/BfcltOffffi) f»feilfc^ 7- 

7^/17^ ^ mmmx-wm uzbzh.&xmy- 

[ 0 1 0 9 3 (Hf6M5) 7'7>y7-?hU77«7)« 
^f>'7«a>LT- UViJfc^t^T, 30tiS«!S 
a*ffl-\ 7-y*^IItfc(tl.fSffl^7t LT, CF 

t fcft , sf 6 ^ >fc mmmmm 1 1 r#(^ l x 

liy-7 <)l-9*:\mitz» 

[01103 Ci^ -f > 7>&mm ) 7 -y««flf*7)7' 
7 <y 7 V h 7 XS«<0«*tJti-6ie«!ft Lfc 

[01113 7"5'y7-7hU77±ffi: 117* 
fiyXWmm :21 s 

[0112] CfifeaveflittOfFfllD f*S>*lfc;&5- 
7 <f /l^7 &yt¥Wc«T«« LtzbZh. ±Xco/jy~ 
7<W{:^>T, fife, SftWrfh '* 

[0113] (njfe^ie) MJ>7itmzfrm^tt 
mmmm 1 1 mt: it# 7-7 ^ m uz . 

[0114] Cffi-f y 7tt«fffl) 7 -y««af*<?)7" 
7 7^7h 'J 7 7SS«0M?J< tzMi-& t%f\$M i 'MM t tz 
bc\h\XY<m r )X'foytz. 

[0115] 7'5>y7-7h>J77±ffl: 120° 
tfyXWR^m : 5 0 • 
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[0116] {Mmjf&mi<nmm n^ntz^y- 

»#3 0 0 p i VXr^y-y < H 9iZi-i^XtmW 
WKSfut. ttz, ±X<7)tj7-7 i)V9l,zii^xm& 

nwmzmfritz, 

[0117] (mm 1 ) 7"5 7?7h U 9XMTM 

•v?vhV7xz ba itzammmm \ t mmiz it 

fj y-7 4 Jlfiftmitz, 

[0118] tmA>9m>mm) 7 ■vmimmmcQT' 

7>y?-?hV? **K<0*€rtte**1- SfflJe Itz 

tz.h\Xfnm. Y )X'h-)tz, 

[0 119] 77>y7-?hV7X±M: 125" 

ifyxwmm- 1 5° 

[0120] niOLWfmrimm %t>titzt) y- 
7 ov^^mmmmxwm-xtzhzh, ^x<Mjy~ 
7 * )i?iz&Yix&mnmm*iitz„ ttz, ^xm 

y- 7 4 )V9 ttJ \ iXm&iWm$ tl%fr o tz . 
[0121] (it««2 ) 7 vmwmifrhZfrifi: 

mummm 1 1 mmtz ix* 7-7 tm. 1 

tz, 

[0122] m^ymmm 7y~,9-?vv9x 
mnmtzm- 1 mm s ms. itztz mmm 9 
?h'>tz. 

-/77^7h'J?XiI: 7 0" 

ifyxmmm ■ 1 5 - 

[0123] csfe&ixaftttw^fli 3 ft 7- 

7 -f Ltz b Zb s 9- 

7-f/i^cfcHvT6ftW±ffi&£ft&a 1 ^ X. -f > 

^^4*6*4 0 0 plJa±<0*5-7 -f >l^-*Kfc 

[0124] Msir 

7. ic i -r> t ffM $ fit . mkmmmmtis w. w 

«§iiT^§TF T,|gijM±tcB* (1*1) me 

K. jfBMSfc LT I TO£77^y?y y^ti 

4 0nmift8U 7*f-yv8;£J:9. mm&mzfe-o 

X^9-~>-?ifto. 

[0125] CRMESA] »Clc»3eit*«W4IIWS 

mtt. y&mmm < a±7 < /kM-- y >m 

rCT-2 00 0Lj ) £»U «3fcfc*J6SU*fcfr 
ofcft. Hfft, tf*l^-?J®i£ff-5T\ ±120) IT 
O2KfI«ffi±fc:J|lJP0. 4xxm. 75^mX225jum 

[0126] (MJ>7immj9mwitmmizmm 
mmzfifzmzvimmzx o*h y 9tt.it:. 
[0127] c r yx-imm ] mmm 1 1 Rato&fr-r 

[0128] CSH y?ticDiHI) 7'5 -:/?7h >J 9X 

mu^m«zmh®m*m&itztzbm<nm 



x'h->tz> 

ITOaHH«8Lh: 1 7° 
ifflHVMJ y?xr«?-y± : 1 o r 
[0129] ClfeEJi<0ffM3 acKflWEfflEORffirtK 

-fcT*(5-tert ~-f*A>- 2 K> -f A\*)->r,l 
All) ^7iy(«*t'-N5 0nmH 

?a*. kit. r b b ot i tie-f) 3oaa%&. * 
y — n— b*^^/^s*y~;p )f ftt 15 0. ooo, 

m**J7nox 9 > mmmmz-tt:. pvk 

-BBOT^7ooi^yIIC, to 1-xDSBfc* 
'MfMft^T' * & + 4 iW ■/ h'Sr 0 . 0 15 fc 
tzhXo {zmm l. AV9 SrffM L/i» IM >9*4> 
9'Jx ••/ hifei- t •)i§iVJffliftT-:i'«iL/^ttrtte3t«, 
flaiiL. *S2 0 0nm««3eit»J«Lfc. 

(»3Ki) i±ait. maisiTiiiriE«36tm 

■ ^ [ I "i! >l b\&£i)^tz« X. H 

mx-^mn^zmix^ z^zzni. 

l:.Mg:Ag(10:l) &«m¥§^T«$ 2 0 
OnmOMg : Ag»ffi*fpofe. Z(7>£d iZlXft-o 

tzELm^mmzi8V7)mi±$:mmtzkzt>, 

4 8 0c d/m««%r*afi»e*q»feft«:. 
[0 130] 

im^mnmmm^mifziin^com^^mT 
e i y a < wtt h z t ¥x-% , m&mxmmi* 5 « 

JJWr 7-7 ^ Srfflv . * 5-*^ttCifth.fc 

[Hi ] ^%m<7)mm^mtm<n-mmm<7)T. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The light filter which is the members forming of the color liquid crystal 
element by which this invention is used for a color television, a personal computer, a pachinko game 
stand, etc., And it is related with the liquid crystal element which uses further the light filter which is 
one of the optical element manufactured by this manufacturing method, and these the optical 
elements about the manufacturing method which manufactures an optical element called the 
electroluminescent element provided with two or more luminous layers using an inkjet method. 
[0002] 

[Description of the Prior Art]In recent years, it is in the tendency which the demand of liquid crystal 
displays, especially color liquid crystal displays increases with development of a personal computer, 
especially development of a portable personal computer. However, for the further spread, a cost cut 
is required, and the demand to the cost cut of a light filter with specific gravity heavy in cost is 
increasing especially. 

[0003]Various methods are tried in order to meet the above-mentioned demand from the former, 
satisfying the demand characteristics of a light filter, but the method of still satisfying all the 
demand characteristics is not established. Each method is explained below. 

[0004]A primary method is a staining technique. After a staining technique forms first the water- 
soluble polymer material layer which is the material for dyeing on a transparent substrate and 
patterns this after desired shape according to a photolithography process, it obtains the pattern 
which immersed the obtained pattern in the dyeing bath and was colored. By repeating this process 
3 times, the coloring layer which consists of a coloring section of three colors of R (red), G (green), 
and B (blue) is formed. 

[0005]The second method is a pigment dispersion method and is performed recent years most 
briskly. This method obtains a monochromatic pattern by forming the photosensitive resin layer 
which distributed paints and patterning this on a transparent substrate, first. By repeating this 
process 3 times, the coloring layer which consists of a coloring section of three colors of R, G, and 
B is formed. 

[0006]The third methods include an electrodeposition process. This method patterns a transparent 
electrode on a transparent substrate first, immerses in the electropainting liquid into which it went, 
such as paints, resin, and an electrolysis solution, and electrodeposits the first color. This process is 
repeated 3 times, the coloring layer which consists of a coloring section of three colors of R, G, and 
B is formed, and it calcinates at the end. 

[0007]As the fourth method, paints are distributed to heat-hardened type resin, and after 
distinguishing R, G, and B by different color with by repeating printing 3 times, a coloring layer is 
formed by making resin heat-harden. Also in which method, it is common to form a protective layer 
on a coloring layer. 
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[0008]The point common to these methods is repeating the same process 3 times, in order to color 
three colors of R, G, and B, and becoming a high cost. It also has the problem that the yield falls, so 
that there are many routing counters. In an electrodeposition process, since the pattern shape 
which can be formed is limited, application is difficult for the composition of the liquid crystal 
element of the TFT type (TFT, i.e., the active-matrix-driven method using the thin film transistor as 
a switching element) in the present art. 

[0009]Since definition of print processes is bad, they are unsuitable for the pattern formation of a 
fine pitch. 

[0010]The manufacturing method of the light filter using an inkjet method is briskly examined in 
recent years in order to compensate the above faults. There is an advantage that the method using 
an inkjet method has a simple manufacturing process, and it is low cost. 

[001 1]On the other hand, an inkjet method is applicable not only to manufacture of a light filter but 
manufacture of an electroluminescent element. 

[0012]An electroluminescent element the thin film containing the inorganic matter of fluorescence, 
and an organic compound, It is an element which has the composition inserted by the negative pole 
and the anode, makes an exciton generate by making an electron and an electron hole (hole) pour in 
and recombine with the above-mentioned thin film, and is made to emit light using discharge of the 
fluorescence at the time of this exciton being deactivated. An inkjet method can give the 
fluorescence material used for such an electroluminescent element on the substrate which made 
elements, such as TFT, for example, a luminous layer can be formed, and an element can be 
constituted. 
[0013] 

[Problem(s) to be Solved by the InventionjAs described above, since the inkjet method can plan 
simplification and the cost reduction of a manufacturing process, it is applied to manufacture of 
optical elements, such as a light filter and an electroluminescent element. However, in manufacture 
of such an optical element, there is a problem called "mixed colors" and "white omission" as a 
problem peculiar to an inkjet method. Hereafter, the case where a light filter is manufactured is 
mentioned as an example, and is explained. 

[0014]"Mixed colors" is obstacles generated when ink is mixed between the pixels (coloring section) 
of an adjoining different color. It is necessary to the capacity of the opening of a black matrix to 
give the ink which has one several times - tens times the volume of this by using a black matrix as 
a septum in the manufacturing method of the light filter which gives ink to the opening of this black 
matrix and forms a coloring section. In the case where there is comparatively little volume of the ink 
with high solids concentration contained in ink, such as colorant and a hardening component, case 
[ ink ] namely, given, Since a black matrix can fully function as a septum and ink can be held in the 
opening of this black matrix, the given ink overcomes a black matrix and does not reach even the 
coloring section of an adjoining different color. However, since ink overflows exceeding the black 
matrix used as a septum when the solids concentration in ink is low (i.e., when it is necessary to 
give a lot of ink), mixed colors will occur between adjoining coloring sections. Since it is stabilized 
from the nozzle of an ink jet head, there is a limit in the viscosity of the ink in which the 
regurgitation is possible and there is a limit also in the concentration of the solid content contained 
in ink especially, the art for avoiding mixed colors is required. 

[0015]Then, the method of preventing mixed colors using the wettable difference of the ink between 
a coloring section and a septum is proposed. For example, in JP,59-75205,A, in order to prevent ink 
from spreading out of an object region, the method of forming a nonproliferation pattern by a bad 
wettable substance is proposed, but concrete art is not indicated. On the other hand, in JP,4- 
123005.A, the method of patterning the big silicone rubber layer of water-repellent ** oil repellency 
operation as a concrete technique, and using as the bridge wall for mixed-colors prevention is 
proposed. In JP, 5-241 01 1 ,A or JP, 5-241 01 2,A, a silicone rubber layer is similarly formed on the 
black matrix used as a light shielding layer, and the technique used as a septum for mixed-colors 
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prevention is indicated. 

[001 6]When the ink of the quantity far exceeding the height of a septum is given according to these 
methods, in order that the surface layer of a septum may show ink repellency, ink can be crawled, 
even the coloring section which adjoins exceeding a septum cannot be attained to, and mixed colors 
can be prevented effectively. 

[0017]The key map is shown in drawing 3. The black matrix in which 31 served as the transparent 
substrate among the figure, and 33 served as the septum, and 36 are ink. When the upper surface of 
the black matrix 33 has ink repellency, as shown in drawing 3 (b), the given ink 36 is held in the 
opening of the black matrix 33, and does not reach even an adjoining coloring section. However, 
when the ink repellency of the upper surface of the black matrix 33 is low, as shown in drawing 3 (a), 
the given ink 36 will be mixed with the ink given to the opening which gets wet, and spread and 
adjoins even on the black matrix 33. 

[0018]Generally the ink repellency which was [ which uses a fluorine compound ] more excellent in 
rather than can be obtained using a silicon compound. For example, in JP.2000-3551 1 ,A, the resist 
pattern of a positive type is formed on a shade part, the method of applying a ** ink-ized 
processing agent on this pattern further is indicated, and using a fluorine compound is indicated as a 
** ink-ized processing agent. However, in the case of this method, it is necessary to remove the 
positive type resist pattern provided on the shade part after coloring section formation but, and 
when removing a resist pattern, problems, such as the dissolution of a pixel, exfoliation, and swelling, 
may be produced. 

[0019]The method of plasma-izing the reactant gas of a fluorine compound to JP,6-65408,A, and 
processing it to it as the technique of fluorinating the surface of a resin layer, is proposed. As an 
example which applied this art to the light filter, In JP,1 1-271 753,A, it is considered as the multilayer 
structure of the lower layer which has compatibility for a septum to ink, and the upper layer which 
has non-compatibility, and the method of carrying out plasma treatment as the technique of making 
the upper layer non-compatibility to ink by the gas containing a fluorine compound is indicated. 
[0020] However, each technique mentioned above multilayers a septum, and since it needs to carry 
out multiple-times operation of the photolithography process, it has the problem of causing 
complication of a process, a cost hike, and by extension, yield lowering. 

[0021]On the other hand, a "white omission" is an obstacle which the mainly given ink originates in 
the ability not to be spread enough and uniformly in the field surrounded by the septum, and 
generates, and causes display failure called the fall of color unevenness or contrast. 
[0022]The key map of a white omission is shown in drawing 4. The same numerals were given to the 
same member as drawing 3 among the figure. 38 is a white omission portion. 
[0023]In the light filter for recent-years and TFT type liquid crystal elements, In order to be the 
purpose of protecting TFT from outdoor daylight, or to enlarge a numerical aperture and to obtain a 
bright display, The opening configuration of the black matrix 33 is complicated, and since what has 
two or more corner parts is generally used, as shown in drawing 4 (a), the problem that the ink 36 is 
not fully spread to this corner part occurs. When forming the black matrix 33, the photolithography 
process which generally used resist is used, a contaminant may adhere to the surface of the 
transparent substrate 31 by various ingredients contained in resist, and it may become the 
hindrance of diffusion of the ink 36. Since the ink 36 will be crawled on the side of the black matrix 
33 as shown in drawing 4 (b) when the ink repellency of the side of the black matrix 33 is extremely 
high compared with the surface of the transparent substrate 31, The problem that a color becomes 
thin in the portion which the ink 36 and the black matrix 33 touch may occur. 
[0024]Using the substrate parent-ink — ization-processed so that the field (crevice) surrounded by 
the black matrix (heights) might serve as an angle of contact of 20 degrees or less to water in JP,9- 
203803.A as the technique of solving the problem of such mixed colors or a white omission is 
proposed. As a method of giving parent ink nature, a water-soluble leveling agent and water-soluble 
surface-active agent are illustrated. In order to solve simultaneously the problem over the mixed 
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colors mentioned above, the technique of processing the surface of heights by a ** ink-ized 
processing agent beforehand, and giving ink repellency is indicated, and the method of carrying out a 
coat with the solvent of a fluorine system is illustrated, using a fluoride content silane coupling 
agent as a ** ink-ized processing agent. As a technique for forming only the surface layer of heights 
into ** ink selectively, and not forming the side of heights into ** ink in this case, **. Laminate two 
kinds of materials so that the heights themselves may produce such character. ** after forming a 
regist layer on ** transparent substrate which covers portions other than heights by resist, and **- 
ink — ization-processes only the upper surface of heights and **-ink — ization-processing the whole 
surface, a regist layer is patterned according to a photolitho step, and heights are formed — the 
method of ** is illustrated. 

[0025]In JP, 9-2301 29,A, it is similarly considered as the method of parent-ink — ization-processing a 
crevice, and the method of irradiating with an energy line is indicated. Also in this case, after 
applying the photosensitive material for glass substrate convex part formation by making only the 
surface layer of heights into the method of **-ink — ization-processing and processing the whole 
surface in a ** ink-ized processing agent, the technique of patterning a photosensitive material 
according to a photolithography process is illustrated. Then, either is selectively parent-ink — 
ization-processed simultaneous in heights and a crevice by the exposure of an energy line. 
[0026]However, since each of these methods parent-ink — ization-processes a crevice after **— ink— 
-ization-processing the surface of heights, when they performs parent ink-ized processing, they has 
the problem of reducing the ink repellency of the surface of the **— ink — ization-processed heights. 
Therefore, it is difficult to obtain sufficient ink repellency for sufficient parent ink nature in the 
upper surface of a black matrix in a transparent substrate surface and the side of a black matrix, 
respectively. 

[0027]The above-mentioned problem is similarly produced, when manufacturing an 
electroluminescent element with an inkjet method. Namely, in an electroluminescent element, the 
organic semiconductor material which emits light in each light of R, G, and B is used as ink, When 
giving this ink to the field surrounded by the septum, forming a pixel (luminous layer) in it and ink is 
mixed between adjoining luminous layers, in the luminous layer concerned, the problem that a 
desired color and luminescence of luminosity are not obtained arises. Since the ink quantity with 
which it is filled up in a septum is equalized even if it is a luminous layer of a single color, if ink flows 
into an adjacent pixel, heterogeneity will arise in ink quantity, and it will be recognized as brightness 
unevenness, and will become a problem. When ink is not fully spread in the field surrounded by the 
septum, the problem that light emitting luminance sufficient by the boundary part of a luminous layer 
and a septum is not obtained is produced. In the following description, for convenience, when 
manufacturing an electroluminescent element, generating of the light-emitting-luminance 
nonuniformity according mixture **** of the ink between adjoining luminous layers to rebounding of 
the ink in the boundary part of "mixed colors", a luminous layer, and a septum is described as a 
"white omission." 

[0028]The technical problem of this invention faces optical elements, such as a light filter and an 
electroluminescent element, using an inkjet method manufacturing cheaply in a simple process, 
solves the above-mentioned problem, and there is in providing a reliable optical element with the 
sufficient yield. When specifically giving ink in the field surrounded by the septum, it is in forming the 
pixel which prevents the mixed colors between the adjoining pixels, and fully diffuses ink in this field, 
and does not have a white omission. It aims at providing more cheaply the liquid crystal element 
excellent in color display properties further using the optical element obtained by this manufacturing 
method in this invention. 
[0029] 

[Means for Solving the Problemjlt is a manufacturing method of an optical element which has a 
septum which consists of a resin composition located on a supporting board between two or more 
pixels and an adjoining pixel at least the first of this invention, A process at which a section of a 
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normal line direction of this board forms a septum of reverse tapered shape on a supporting board, 
It is a manufacturing method of an optical element having a process of performing fluorination 
processing to the above-mentioned partition surface, and the process of giving ink to a field 
surrounded by the above-mentioned septum by an inkjet method, and forming a pixel in it. 
[0030]It is the plasma treatment which the above-mentioned fluorination processing introduces gas 
which contains a fluorine atom at least the first of above-mentioned this invention, and performs 
plasma irradiation, This shielding agent is [ forming the above-mentioned septum with a resin 
composition containing a shielding agent, ] carbon black, In advance of the above-mentioned 
fluorination processing, parent ink-ized processing is performed to a partition surface and the 
supporting board surface, This parent ink-ized processing is washing processing by an alkaline 
aqueous solution, UV washing processing, excimer washing processing, corona discharge treatment, 
or oxygen plasma treatment, The above-mentioned ink's containing a hardening component, water, 
and an organic solvent at least and the above-mentioned ink contain colorant, and it includes as a 
desirable mode that a pixel manufactures a light filter which is a coloring section, and that the 
above-mentioned pixel manufactures an electroluminescent element which is a luminous layer. 
[0031]The second of this invention is an optical element which having a septum located on a 
supporting board between two or more pixels and an adjoining pixel at least, and manufacturing by a 
manufacturing method of an optical element of above-mentioned this invention. 
[0032]The above-mentioned septum's being a light shielding layer and the above-mentioned 
supporting board are transparent substrates, the second of above-mentioned this invention is the 
coloring section formed in ink in which the above-mentioned pixel contains colorant, and it is the 
light filter provided with a coloring section of a plural color, Having a protective layer on this coloring 
section, having a transparent conducting film on the surface, or the above-mentioned pixel is a 
luminous layer, and it includes as a desirable mode that it is an electroluminescent element which 
has an electrode up and down on both sides of this luminous layer. 

[0033]Furthermore, a liquid crystal is pinched between substrates of the third couple of this 
invention, and it is a liquid crystal element to which one substrate is characterized by being 
constituted using a light filter which is one mode of an optical element of above-mentioned this 
invention. 
[0034] 

[Embodiment of the Invention]The manufacturing method of the optical element of this invention 
forms the septum formed on a supporting board so that the undersurface where the section of a 
substrate normal line direction touches the supporting board of reverse tapered shape, i.e., this 
septum, may become the shape where area is smaller than the upper surface, It has the feature to 
perform fluorination processing for increasing the ink repellency of this surface to this partition 
surface, and for an inkjet method give ink to the field surrounded by this septum, and form a pixel. In 
this invention, from the section of a septum being reverse tapered shape in the case of fluorination 
processing. It is thought that the upper surface with a large area serves as a shadow to plasma, the 
processing grade of the side is low compared with the septum upper surface, and the ink repellency 
of this side becomes low as a result, and generating of a white omission is suppressed compared 
with the septum of the conventional forward tapered shape shape or the conventional square, and a 
rectangle. Since ink repellency with the sufficient septum upper surface is revealed, mixed colors 
are also prevented simultaneously. 

[0035]After carrying out dry hardening of the above "ink" in this invention, the fluid which has 
functionality optically and electrically, for example is named generically, and it is not limited to the 
coloring material used conventionally. 

[0036]A light filter and an electroluminescent element are mentioned as an optical element of this 
invention manufactured with the manufacturing method of this invention. First, an embodiment is 
mentioned and described about the optical element of this invention. 

[0037]The section of an example of the light filter which is one embodiment of the optical element 
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of this invention is typically shown in drawing 8. The black matrix in which 81 served as the 
transparent substrate as a supporting board among the figure, and 82 served as the septum, the 
coloring section whose 83 is a pixel, and 84 are protective layers formed if needed. In constituting a 
liquid crystal element using the light filter of this invention, The transparent conducting film which 
consists of transparent conducting materials, such as ITO (indium tin oxide) for forming the 
protective layer 84 on the coloring section 83 or the coloring section 83, and driving [ **s ] a liquid 
crystal on it, may be formed and provided. 

[0038]The cross section of one embodiment of the liquid crystal element of this invention 
constituted by using the light filter of drawing 8 for drawing 9 is shown. Among a figure, as for a 
common electrode (transparent conducting film) and 88, a counter substrate and 92 are orienting 
films a picture element electrode and 93, a liquid crystal and 91 give the same numerals to the same 
member as drawing 8, and, as for 87, an orienting film and 89 omit explanation. 
[0039]A color liquid crystal element generally doubles the substrate 81 and the counter substrate 
91 by the side of a light filter, and is formed by enclosing the liquid crystal 89. Inside one substrate 
91 of a liquid crystal element, TFT (un-illustrating) and the picture element electrode 92 are formed 
at matrix form. The coloring section 83 of a light filter is formed inside the substrate 51 by the side 
of a light filter, and the transparent common electrode 87 is formed on it so that R, G, and B may 
arrange in the position which counters the picture element electrode 92. The orienting films 88 and 
93 are formed in the field of both boards, and the certain direction is made to arrange a liquid 
crystal element. The placed opposite of these substrates is carried out via a spacer (un-illustrating), 
they are stuck by the sealant (un-illustrating), and the gap is filled up with the liquid crystal 89. 
[0040]In a transmission type, the above-mentioned liquid crystal element forms the substrate 91 
and the picture element electrode 92 for a transparent raw material, A polarizing plate is pasted up 
on the outside of each substrate, and it displays by operating a liquid crystal compound as an optical 
shutter to which the transmissivity of the light of a back light is changed using the back light which 
generally combined the fluorescent lamp and the scattered plate. In a reflection type, the substrate 
91 or the picture element electrode 92 is formed for the raw material provided with the reflex 
function, or a reflecting layer is provided on the substrate 91, a polarizing plate is provided in the 
outside of the transparent substrate 81, and it displays by reflecting the light which entered from 
the light filter side. 

[0041]The cross section of an example of an organic electroluminescence element (it is hereafter 
described as a "EL element") which are other embodiments of the optical element of this invention 
is shown in drawing 10. A transparent electrode and 106 are metal layers among a figure the driving 
substrate which is a supporting board 101, the luminous layer whose 102 is a pixel a septum and 
103, and 104. This figure shows only one picture element region for simplification. 
[0042]TFT (un-illustrating), a wiring film, an insulator layer, etc. are laminated by the multilayer, and 
between the transparent electrodes 104 arranged every metal layer 106 and luminous layer 103, per 
luminous layer, it is constituted by the driving substrate 101 so that impression of voltage is 
possible. The driving substrate 101 is manufactured by a publicly known thin film process. 
[0043]About the structure of the organic EL device of this invention, if at least one side is the 
composition which it comes at least to fill up a luminescent material in the septum which becomes 
inter-electrode [ which consists of the anode and the negative pole of a transparent or translucent 
couple ] from a resin composition, Unless there is no restriction in particular, and the structure can 
adopt a publicly known thing and it deviates from the main point of this invention, various kinds of 
changes can be added. 

[0044]The laminated structure is (1) electrode (negative pole) / luminous layer / hole injection 
layer / electrode (anode), for example. 

(2) An electrode (anode) / luminous layer / electronic injection layer / electrode (negative pole) 

(3) An electrode (anode) / hole injection layer / luminous layer / electronic injection layer / 
electrode (negative pole) 
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(4) An electrode (anode or negative pole) / luminous layer / electrode (negative pole or anode) 
****** can apply this invention also to the EL element which has the laminated structure body 
which provided the organic compound layer of which above-mentioned composition. 
[0045]The above (1) is called two-layer structure and a three-tiered structure (4) is called 
monolayer composition (3). Although the organic EL device of this invention is based on these 
laminated structures, two or more owners of the structure which combined (1) to (4) other than 
these, or each layer may be carried out. A full color display may be realized by combining with a light 
filter. The shape of the organic EL device of this invention which consists of these laminated 
structures, a size, construction material, a manufacturing method, etc. are suitably chosen according 
to the use of this organic EL device, etc., and there is no restriction in particular about these. 
[0046]The luminescent material in particular used for the luminous layer of the organic EL device of 
this invention is not limited, but can apply various things. A low molecule fluorescent substance and 
a polymeric fluorescent substance are preferred, and, specifically, a polymeric fluorescent substance 
is still more preferred. 

[0047]Although there is no limitation in particular as a low molecule organic compound, for example, 
naphthalene and its derivative, Anthracene and its derivative, perylene and its derivative, a poly 
methine system, Coloring matter, such as a xanthene series, a coumarin series, and a cyanine 
system, 8-hydroxyquinoline and the metal complex of the derivative, aromatic amine, a 
tetraphenylcyclopentadiene and its derivative, tetraphenylbutadiene, its derivative, etc. can be used. 
Specifically, it is usable in publicly known things, such as what is indicated to JP.57-51 781 ,A and 
JP,59-194393,A, for example. 

[0048]Although there is no limitation in particular as a polymers organic compound usable as a 
luminescent material, polyphenylene vinylene, polyallylene, polyalkylthio Foehn, a poly alkyl fluorene, 
etc. can be mentioned. 

[0049]The polymeric fluorescent substance used for the organic EL device of this invention may be 
randomness, a block, or a graft copolymer, and may be the polymers which have those interim 
structures, for example, the random copolymer which is tinged with block nature. From a viewpoint 
of obtaining a polymeric fluorescent substance with a high quantum yield of fluorescence, a random 
copolymer, and the block or graft copolymer which is tinged with block nature is more preferred than 
a perfect random copolymer. Since the organic EL device of this invention uses luminescence from 
a thin film, that in which this polymeric fluorescent substance has fluorescence by a solid state is 
used. 

[0050]As a good solvent to this polymeric fluorescent substance, chloroform, a methylene chloride, 
a dichloroethane, a tetrahydrofuran, toluene, xylene, etc. are illustrated. Although based also on the 
structure and the molecular weight of a polymeric fluorescent substance, it can be made to usually 
dissolve in these solvents 0.1% of the weight or more. 

[0051 ]In the organic EL device of this invention, the electron-transport-property material which 
uses it into the electron transport layer in the case of providing an electron transport layer further 
between the layer and the negative pole containing a luminescent material, or carries out mixed use 
with a hole transporting material and a luminescent material has the function to transmit the 
electron poured in from the negative pole to a luminescent material. There is no restriction in 
particular about such an electron-transport-property material, and arbitrary things can be 
conventionally chosen and used out of a publicly known compound. 

[0052]As a desirable example of this electron-transport-property material, a nitration fluorenone 
derivative, an anthra quinodimethane derivative, a diphenyl quinone derivative, a thiopyrandioxide 
derivative, a heterocyclic tetracarboxylic anhydride, or a carbodiimide can be mentioned. 
[0053]A FUREORENIRIDEN methane derivative, an anthra quinodimethane derivative and the Antron 
derivative, an oxadiazole derivative, etc. can be mentioned. Although indicated as a material which 
forms a luminous layer, the metal complex of 8-hydroxyquinoline and its derivative, etc. can be used 
as an electron transport material. 
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[0054]Next, the typical manufacturing method of the organic EL device which has a laminated 
structure which is an example of this invention is described. By the electrode of the couple which 
consists of the anode and the negative pole, what formed the transparent or translucent electrode, 
for example on transparent substrates, such as clear glass and a transparent plastic, is used as a 
transparent or translucent electrode. 

[0055]Generally in the EL element of this invention, a luminous layer forms a thin film combining 
suitable bending resin. Can choose from bending resin wide range as the above-mentioned binder, 
and For example, polyvinyhcarbazole resin, Polycarbonate resin, polyester resin, polyarylate resin, 
butyral resin, Although polystyrene resin, polyvinyl-acetal resin, diallyl phthalate resin, an acrylic 
resin, methacrylic resin, phenol resin, an epoxy resin, silicone resin, polysulfone resin, urea resin, etc. 
are mentioned, it is not limited to these, as that these are independent or copolymer polymer — one 
sort — or two or more sorts may be mixed and it may use. What has as big a work function as an 
anode material as possible is good, for example, nickel, gold, platinum, palladium, selenium, a rhenium, 
iridium, these alloys or tin oxide, tin oxide indium (ITO), and copper iodide are preferred. Conductive 
polymers, such as poly (3-methylthiophene), a polyphenylene sulfide, or polypyrrole, can also be 
used. 

[0056]On the other hand, silver with a work function small as a cathode material, lead, tin, 
magnesium, aluminum, calcium, manganese, indium, chromium, or these alloys are used. 
[0057]Below, with reference to drawings, the manufacturing method of the optical element of this 
invention is explained. 

[0058]Drawing 1 - drawing 2 are process drawings showing the manufacturing method of the optical 
element of this invention typically. Each process is explained below. Following process (a) - (f) 
corresponds to (a) - (f) of drawing 1 - drawing 2. In each process of drawing 1 and drawing 2, - (a~ 
2) (f-2) the mimetic diagram in which - (a-1) on the left-hand side of space (f-1) looked at the 
substrate in process from the upper part, and on the right-hand side of space is an A-B cross 
section of - (a-1) (f-1). the inside of a figure, and 1 — as for the opening of the septum 3, and 6, a 
resin composition layer and 3 are [ ink and 8 ] pixels an ink jet head and 7 a septum and 4 a 
supporting board and 2. 
[0059] Process (a) 

The supporting board 1 is prepared. Although the supporting board 1 is the transparent substrate 81 
when manufacturing the light filter illustrated to drawing 8, and a glass substrate is generally used, if 
it has the required characteristics, such as desired transparency and a mechanical strength, a 
plastic plate etc. can be used in the purpose of constituting a liquid crystal element. 
[0060]When manufacturing the EL element illustrated to drawing 10, the supporting board 1 is the 
driving substrate 101 in which the transparent electrode 104 was formed, and in observing 
luminescence from the substrate side concerned like drawing 10, it uses transparent substrates, 
such as a glass substrate, for the driving substrate 101. It is preferred to perform surface 
treatments, such as plasma treatment, UV processing, and coupling processing, to the surface so 
that the material of the luminous layer 103 may adhere to this substrate easily in a post process. 
[0061] Process (b) 

The resin composition layer 2 for forming the septum 3 on the supporting board 1 is formed. In the 
case of the light filter of drawing 8, the septum 3 concerning this invention corresponds at the black 
matrix 82, and, in the case of the EL element of drawing 10, corresponds at the septum 102. When 
manufacturing a light filter, as for this especially septum 3, it is preferred to consider it as the light 
shielding layer which shades between the adjoining pixels, as 82 of drawing 8 showed, and in that 
case, like drawing 8, it can be made into the black matrix 82, or can also be used as a black stripe. 
Also when manufacturing an EL element, it is possible to consider it as a light shielding layer. 
[0062]As a resin composition used in this invention in order to form the septum 3, Although the 
resin material of photosensitivity or nonphotosensitivity, such as epoxy system resin, acrylic resin, 
polyimide system resin containing polyamidoimide, urethane system resin, polyester system resin, 
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and polyvinyl system resin, can be used, It is preferred to have the heat resistance of not less than 
250 **, and epoxy system resin, acrylic resin, and polyimide system resin are preferably used from 
the point. 

[0063]In making this septum 3 into a light shielding layer, it uses the black resin constituent which 
made the shielding agent distribute into the above-mentioned resin composition. It is desirable to 
use carbon black as this shielding agent, when obtaining high ink repellency on the upper surface of 
the septum 3 by fluorination processing so that it may mention later, and as this carbon black, What 
was manufactured by the contacting method currently called channel black, roller black, and disk 
black, Although what was manufactured by thermal ** currently called what manufactured by the fur 
nesting method currently called gas fur nest black and oil fur nest black, thermal black, and 
acetylene black can be used, In particular, channel black, gas fur nest black, and oil fur nest black 
are preferred. Furthermore, the mixture of the paints of R, G, and B, etc. may be added if needed. 
The black resist generally marketed can also be used. The light shielding layer high-resistance-ized 
if needed may be used. 

[0064]The resin composition layer 2 can be formed by methods, such as a spin coat, a roll coat, a 
bar coat, a spray coat, dip coating, or print processes. 
[0065] Process (c) 

The septum 3 which patterns the resin composition layer 2 and has two or more openings 4 is 
formed. As shown in drawing 1, the shape of the septum 3 is formed so that an area on top may 
become large rather than the undersurface where the section of the normal line direction of the 
supporting board 1 touches the reverse tapered shape 1, i.e., the supporting board of the septum 3. 
When the photosensitive material of a negative mold is used as the resin composition layer 2, it can 
be considered as reverse tapered shape by exposing to a properly fewer eye and developing 
negatives to it. 

[0066]It is not limited to the method shown in drawing 1 as a formation method of the septum 3 in 
this invention, for example, the septum 3 can be formed by a lift off using the photoresist of a 
positive type. This method is shown in drawing 7. First, the photoresist layer 71 of a positive type is 
formed on the supporting board 1 (drawing 7 (a)), Pattern after forward tapered shape shape and the 
photoresist 72 is formed (drawing 7 (b)), The resin composition layer 73 of a positive type is formed 
in the whole surface (drawing 7 (c)), it can expose from the rear face of the supporting board 1, a 
development can remove the resin composition on the photoresist 72 and this resist, and the 
septum 3 of reverse tapered shape can be formed (drawing 7 (d)). 
[0067] Process (d) 

Fluorination processing is performed to the upper surface of the septum 3. The fluorination 
processing concerned is processing for giving ink repellency to the septum 3 upper surface, and 
preventing the mixed colors at the time of the ink grant in a post process. Therefore, in advance of 
the processing concerned, it is preferred to perform parent ink-ized processing to the septum 3 
surface and the supporting board 1 surface, and the washing processing by an alkaline aqueous 
solution, UV washing processing, excimer washing processing, corona discharge treatment, and 
oxygen plasma treatment are mentioned as this parent ink-ized processing. 

[0068]As the method of the fluorination processing concerning this invention, a process is easy and 
the plasma treatment which introduces the gas which contains a fluorine atom at least, and 
performs plasma irradiation from the ability of-izing of the surface of the septum 3 which consists of 
resin compositions to be carried out [ ** ink ] effectively is used preferably. 

[0069]As gas which is introduced in this process and which contains a fluorine atom at least, It is 
preferred to use one or more sorts of halogen gas chosen from CF 4 , CHF 3 , C 2 F 6 , SF 6 , C 3 Fg, and 
C 5 Fg. Especially C 5 F g (octafluoro cyclopentene) has an atmosphere life dramatically as short as 0.98 
(CF 4 : 50,000 years, C 4 F g :3200 year) compared with conventional gas, while ozone-crack ability is 0. 
Therefore, a global warming potential is dramatically (CF 4 :6500, C 4 F g :8700) small compared with 90 
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(100-year integrated value set to C0 2 -2), and conventional gas, and very effective in an ozone layer 
or earth environment protection, and it is desirable when using it by this invention. 
[0070]As introductory gas, gas, such as oxygen, argon, and helium, may be used together if needed. 
In this process, the above-mentioned CF 4 , CHF 3> C 2 Fg, It becomes possible to control the grade of 
the ink repellency of the septum 3 surface which will be processed in this process in the halogen 
gas chosen from SFg, C 3 F 8> and C 5 F g if the mixed gas of one or more sorts and 0 2 is used. 
However, since the oxidation reaction by 0 2 will become dominant and an ink repellency improved 
effect will be barred in the mixed gas concerned, if the mixing ratio of 0 2 exceeds 30%, Since the 
damage to resin will become remarkable if 0 2 mixing ratio exceeds 30%, to use the mixed gas 
concerned, the mixing ratio of 0 2 needs to use it in 30% or less of range. 

[0071] As a generation method of plasma, methods, such as low frequency wave discharge, high 
frequency discharge, and microwave discharge, can be used, and conditions, such as a pressure in 
the case of plasma treatment, a gas mass flow, discharge frequency, and processing time, can be 
set up arbitrarily. 

[0072]The mimetic diagram of the plasma generator which can be used for the plasma treatment 
process of this invention is shown in drawing 5 and drawing 6. As for an upper electrode and 52, a 
processed board and 54 are RF electrodes a lower electrode and 53 51 among a figure. The device 
concerned impresses high frequency voltage to 2 pole electrodes of a parallel plate, and generates 
plasma. Drawing 5 can show a cathode coupling method, drawing 6 can show the device of an anode 
coupling method, and ink repellency of the septum 3 surface can be made into a desired grade by 
conditions, such as a pressure, a gas mass flow, discharge frequency, and processing time, also in 
which method. 

[0073]In the plasma generator shown in drawing 5 and drawing 6, the cathode coupling method of 
drawing 5 can shorten processing time, and is advantageous to the down stream processing 
concerned. It is advantageous at the point of not giving a damage to the supporting board 1 in the 
anode coupling method of drawing 6 more than needed. Therefore, what is necessary is just to 
choose the plasma generator used for this process according to the material of the supporting 
board 1 or the septum 3. 

[0074]By the process of these series, only the upper surface of the septum 3 has high ink 
repellency by fluorination processing, and the supporting board 1 surface exposed to the opening 4 
and the side of the septum 3 can obtain the matrix pattern substrate which has parent ink nature. 
[0075] Process (e) 

The ink 7 is given to the field (opening 4) surrounded by the septum 3 from the ink jet head 6 using 
an ink-jet recording device. As an ink jet, it is usable in the bubble jet (registered trademark) type 
which used the electric thermal-conversion object as an energy generation element, or the piezo jet 
type using a piezoelectric element. In the case of what in the case of a light filter contains colorant 
of each color so that the coloring section of R, G, and B may be formed after hardening, and an EL 
element, as the ink 7, the material which forms the luminous layer which emits light by voltage 
impressing after hardening is used. As for the ink 7, in any case, what contains a hardening 
component, water, and a solvent at least is preferred. It explains still in detail about the presentation 
of the ink used for it when manufacturing a light filter to below with the manufacturing method of 
this invention. 

[0076][1]As colorant made to contain in ink by colorant this invention, although it is usable in a 
color system and a paints system, Since addition of a dispersing agent is needed separately and the 
colorant ratio in total solids becomes low in order to make it distribute uniformly in ink in using 
paints, colorant of a color system is used preferably. As an addition of colorant, it is preferred the 
hardening component mentioned later and that it is the following in equivalent amount. 
[0077][2]When the process tolerance in a hardening component post process, reliability, etc. are 
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taken into consideration, it is preferred to contain ingredients, such as the ingredient which hardens 
by processing of heat treatment or an optical exposure, and fixes colorant, i.e., the monomer for 
which a bridge can be constructed, and polymer. When the heat resistance in a post process is 
especially taken into consideration, it is preferred to use the resin composition which can be 
hardened. For example as base material resin, specifically A hydroxyl group, a carboxyl group, an 
alkoxy group, Acrylic resin and silicone resin; or hydroxypropylcellulose which has functional groups, 
such as an amide group, Vinyl system polymer, such as cellulosics, such as hydroxyethyl cellulose, 
methyl cellulose, and carboxymethyl cellulose, those denaturation thing; or a polyvinyl pyrrolidone, 
polyvinyl alcohol, and a polyvinyl acetal, is mentioned. It is possible to use the cross linking agent for 
stiffening these base material resin by an optical exposure or heat-treatment and a photoinitiator. 
Specifically as a cross linking agent, it is [ initiator / dichromate, a screw azide compound, a radical 
system initiator, a cation system initiator, / anionic system ] usable as a photoinitiator in melamine 
derivatives, such as methyloHzed melamine, again. Two or more sorts of these photoinitiators can 
be mixed, or it can also be used combining other sensitizers. 

[0078][3]As a medium of the ink used by solvent this invention, the mixed solvent of water and an 
organic solvent is used preferably. It is preferred to use not the common water containing various 
ion but ion exchange water (deionized water) as water. 

[0079]As an organic solvent, methyl alcohol, ethyl alcohol, n-propyl alcohol, Isopropyl alcohol, n- 
butyl alcohol, sec-butyl alcohol, The alkyl alcohol of the carbon numbers 1-4 of tert-butyl alcohol 
etc.; Dimethylformamide, Amide, such as dimethylacetamide; Ketone or keto alcohol; 
tetrahydrofurans, such as acetone and diacetone alcohol, Ether, such as dioxane; Polyalkylene 
glycol; ethylene glycol, such as a polyethylene glycol and a polypropylene glycol, Propylene glycol, a 
butylene glycol, triethylene glycol, Thiodiglycol and the alkylene-glycols; glycerin in which it passes 
and alkylene groups, such as xylene glycol and a diethylene glycol, contain 2-4 carbon; Ethylene 
glycol monomethyl ether, The low-grade alkyl ether of polyhydric alcohol, such as diethylene-glycol 
methyl ether and triethylene glycol monomethyl ether; it is preferred to choose from N-methyl-2- 
pyrrolidone, 2-pyrrolidone, etc. 

[0080]In order to consider it as the ink which has a desired property value other than the above- 
mentioned ingredient if needed, two or more kinds of organic solvents in which the boiling points 
differ may be mixed and used, or a surface-active agent, a defoaming agent, an antiseptic, etc. may 
be added. 
[0081] Process (f) 

The pixel 8 is formed by performing required processings, such as heat treatment and an optical 
exposure, and removing and stiffening the solvent component in the ink 7. 
[0082]In the case of a light filter, as described above, a protective layer and a transparent 
conducting film are formed if needed, as the protective layer in this case — a resin material a 
photo-curing type, a heat-curing type, or light-and-heat concomitant use hardening type — or, It is 
usable, if the inorganic film etc. which were formed of vacuum evaporation, weld slag, etc. can be 
used, it has the transparency at the time of considering it as a light filter and a subsequent 
transparent conducting film formation process, an orienting film formation process, etc. can be 
borne. A transparent conducting film may be directly formed on a coloring section, without passing a 
protective layer. In the case of an EL element, required members, such as a metal layer, are 
laminated on the pixel 8. 
[0083] 

[Example](Example 1) 

[Formation of a black matrix] On a glass substrate ("1737" by Corning), the black resist (the "V- 
259BK resist" by Nippon Steel Chemical) containing carbon black is applied, After exposing with 
insufficient [ some ], development and postbake processing were performed and 2 micrometers of 
thickness, 75 micrometers x 225 micrometers, and a section produced the black-matrix pattern 
(septum) which has an opening of the rectangle of reverse tapered shape. 
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[0084][Adjustment of ink] Each ink of R, G, and B was prepared by the following presentations, using 
the acrylic copolymer which consists of a presentation shown below as a heat curing component, 
[0085]Hardening component methyl methacrylate 50 weight-section hydroxyethyl methacrylate 30 
weight-section N-methylolacrylamide 20 weight sections [0086]R ink C.I. acid orange 148 3.5 
weight-section C.I. acid red 289 0.5 weight-section diethylene glycol 30 weight-section ethylene 
glycol 20 weight-section ion exchange water The 40 weight-section above-mentioned hardening 
component Six weight sections [0087]The amount part zinc phthalocyanine sulfoamide of G ink C.I. 
acid yellow 23 duplexs The amount part diethylene glycol of duplexs 30 weight-section ethylene 
glycol 20 weight-section ion exchange water The 40 weight-section above-mentioned hardening 
component Six weight sections [0088]B ink C.I. direct blue 1994 weight-section diethylene glycol 30 
weight-section ethylene glycol The 20 weight-section ion-exchange-water 40 weight-section 
above-mentioned hardening component Six weight sections [0089][Parent ink-ized processing] UV 
washing of the above-mentioned black-matrix board was carried out, and the black-matrix surface 
and the glass substrate surface were formed into parent ink. 

[0090][Fluorination processing] Plasma treatment was performed to the above-mentioned black- 
matrix board on condition of the following using the parallel plate type plasma treatment apparatus. 
[0091] 

Gas used : CF 4 gas mass flow : 80sccm pressure : 8PaRF power : 150W processing time : 60 sec 
[0092][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of the above-mentioned black-matrix board was measured. 

[0093]black-matrix upper surface: — 125-degree glass substrate surface: — 15 degrees [0094] 
[Production of a coloring section] Using the ink-jet recording device possessing the ink jet head of 
discharge quantity 20pl, to the black-matrix board, quantity was changed every 1 0OpI and the 
above-mentioned R, G, and B ink were given in the range of 200 per opening - 800pl. Subsequently, 
230 ** performed heat treatment for 30 minutes succeedingly for 10 minutes at 90 **, ink was 
stiffened, it was considered as the coloring section (pixel), and seven kinds of light filters in which 
the amounts of ink grants differ were produced. 

[0095][Evaluation of mixed colors and a white omission] When the obtained light filter was observed 
with the optical microscope, mixed colors and a white omission were observed in no light filters. 
[0096](Example 2) As parent ink-ized processing of a black-matrix board, it replaced with UV 
washing and the light filter was produced like Example 1 except oxygen plasma having performed 
ashing treatment on the conditions shown below. 
[0097] 

Gas used : O2 gas mass flow : 80sccm pressure : 8PaRF power : 150W processing time : 30 sec 
[0098][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of the black-matrix board after fluorination processing was measured. 

[0099]black-matrix upper surface: — 130-degree glass substrate surface: — 15 degrees [0100] 
[Evaluation of mixed colors and a white omission] When the obtained light filter was observed with 
the optical microscope, mixed colors and a white omission were observed in no light filters. 
[0101](Example 3) As parent ink-ized processing of a black-matrix board, it replaced with UV 
washing and the light filter was produced like Example 1 except having performed alkali cleaning 
using the sodium hydroxide solution of pH^IS. 

[0102][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of the black-matrix board after fluorination processing was measured. 

[0103]black-matrix upper surface: — 125-degree glass substrate surface: — 18 degrees [0104] 
[Evaluation of mixed colors and a white omission] When the obtained light filter was observed with 
the optical microscope, mixed colors and a white omission were observed in no light filters. 
[0105](Example 4) As parent ink-ized processing of a black-matrix board, it replaced with UV 
washing, and excimer washing was performed, it replaced with CF 4 as gas used in fluorination 
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processing, and the light filter was produced like Example 1 except having used C 2 Fg. 
[0106][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of the black-matrix board after fluorination processing was measured. 

[0107]black-~matrix upper surface: — 126-degree glass substrate surface: — 22 degrees [0108] 
[Evaluation of mixed colors and a white omission] When the obtained light filter was observed with 
the optical microscope, mixed colors and a white omission were observed in no light filters. 
[0109](Example 5) As parent ink-ized processing of a black-matrix board, it replaced with UV 
washing, and corona discharge treatment was performed, it replaced with CF 4 as gas used in 
fluorination processing, and the light filter was produced like Example 1 except having used SF Q . 
[01 10][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of the black-matrix board after fluorination processing was measured. 

[01 1 1]black-matrix upper surface: — 117-degree glass substrate surface: — 21 degrees [0112] 
[Evaluation of mixed colors and a white omission] When the obtained light filter was observed with 
the optical microscope, mixed colors and a white omission were observed in no light filters. 
[01 1 3](Example 6) The light filter was produced like Example 1 except not performing parent ink- 
ized processing. 

[01 14][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of the black-matrix board after fluorination processing was measured. 

[01 15]black-matrix upper surface: — 120-degree glass substrate surface: — 50 degrees[01 16] 
[Evaluation of mixed colors and a white omission] When the obtained light filter was observed with 
the optical microscope, in the light filter of 300 or less pi, the white omission was observed for the 
amount of grants of ink. Mixed colors were observed in no light filters. 

[01 17](Comparative example 1) Appropriate exposure was performed in the black matrix formation 
process, and except that the section formed the forward tapered shape-shaped black matrix, the 
light filter was produced like Example 1. 

[01 18][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of the black-matrix board after fluorination processing was measured. 

[01 19]black-matrix upper surface: — 125-degree glass substrate surface: — 15 degrees [0120] 
[Evaluation of mixed colors and a white omission] When the obtained light filter was observed with 
the optical microscope, the white omission was observed in all the light filters. Mixed colors were 
observed in no light filters. 

[0121](Comparative example 2) The light filter was produced like Example 1 except not having 
performed fluorination processing. 

[01 22][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of a black-matrix board was measured. 

black-matrix upper surface: — 70-degree glass substrate surface: — 15 degrees [01 23][Evaluation 
of mixed colors and a white omission] When the obtained light filter was observed with the optical 
microscope, the white omission was observed in no light filters. In the color filter substrate of 400 or 
more pi, mixed colors were observed for the amount of grants of ink. 

[0124](Example 7) [Transparent electrode formation] On the TFT driving substrate which a 
multilayer comes to laminate, per pixel (luminous layer), a wiring film, an insulator layer, etc. which 
were formed of the thin film process form ITO 40 nm in thickness by sputtering as transparent 
electrodes, and pattern by the photolitho method according to picture element shape. 
[0125][Septum formation] Next, the septum filled up with a luminous layer is formed. A transparent 
photopolymer ("CT-2000L" by Fuji Photo Film Olin) is applied, After exposing with insufficient 
[ some ], development and postbake processing were performed and the section which has 0.4 
micrometer of thickness and an opening (75 micrometers x 225 micrometers) on the above- 
mentioned ITO transparent electrode created the matrix pattern with transparent reverse tapered 
shape. 
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[01 26][Parent inkHzed processing] The substrate with which the septum was formed like Example 1 
was formed into new ink by UV washing. 

[0127][Plasma treatment] It carried out on the same conditions as Example 1. 

[0128][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of a black-matrix board was measured. 

ITO transparent electrode top; — 17-degree transparent matrix pattern top: — 101 degrees [0129] 
[Formation of a luminous layer] Next, it was filled up with the luminous layer in the septum of said 
substrate. As a luminous layer, it is an electron-transport-property 2,5-bis(5-tert-butyl-2~benzo 
oxazole yl)-thiophene. [It is electron-transport-property blue light coloring matter with 450 nm of 
fluorescence peaks, and is one of the luminescence center formation compounds. Hereafter, it is 
described as "BBOT".] About 30 % of the weight, it is poly-N-vinylcarbazole. [The molecular weight 
150,000, the Kanto Kagaku make, and the following describe it as "PVK".] Both were dissolved in 
the dichloroethane solution so that molecular dispersion could be carried out into the hole 
transportability host compound which becomes more. The Nile red which is another luminescence 
center formation compound was dissolved in the dichloroethane solution of PVK-BBOT so that it 
might become 0.015-mol %, and ink was formed. This ink was filled up with and dried in the septum 
surrounded by the ink jet method with transparent resin, and the 200-nm-thick luminous layer was 
formed. At this time, each pixel (luminous layer) became independent and the solution which 
contains said luminescent material between septa was not mixed by an adjacent pixel. The luminous 
layer within a septum was distributed uniformly. Furthermore, on this, vacuum deposition of Mg:Ag 
(10:1) was carried out, and the 200-nm-thick Mg:Ag negative pole was made. Thus, when the voltage 
of 18V was impressed to each pixel of the made EL element, the uniform white light of 480 cd/m 2 
was obtained. 
[0130] 

[Effect of the Invention]The optical element whose reliability provided with the pixel without mixed 
colors or a white omission is high according to this invention as explained above can be 
manufactured with the sufficient yield by a simple process with an inkjet method, The light filter 
which does not have density unevenness within a coloring section, and the EL element which does 
not have light-emitting-luminance nonuniformity within a luminous layer can be provided with the 
sufficient yield. Therefore, the liquid crystal element excellent in color display properties can be 
more cheaply provided using the above-mentioned light filter. 
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TECHNICAL FIELD 



[Field of the InventionjThe light filter which is the members forming of the color liquid crystal 
element by which this invention is used for a color television, a personal computer, a pachinko game 
stand, etc., And it is related with the liquid crystal element which uses further the light filter which is 
one of the optical element manufactured by this manufacturing method, and these the optical 
elements about the manufacturing method which manufactures an optical element called the 
electroluminescent element provided with two or more luminous layers using an inkjet method. 
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PRIOR ART 



[Description of the Prior Art] In recent years, it is in the tendency which the demand of liquid crystal 
displays, especially color liquid crystal displays increases with development of a personal computer, 
especially development of a portable personal computer. However, for the further spread, a cost cut 
is required, and the demand to the cost cut of a light filter with specific gravity heavy in cost is 
increasing especially. 

[0003]Various methods are tried in order to meet the above-mentioned demand from the former, 
satisfying the demand characteristics of a light filter, but the method of still satisfying all the 
demand characteristics is not established. Each method is explained below. 

[0004]A primary method is a staining technique. After a staining technique forms first the water- 
soluble polymer material layer which is the material for dyeing on a transparent substrate and 
patterns this after desired shape according to a photolithography process, it obtains the pattern 
which immersed the obtained pattern in the dyeing bath and was colored. By repeating this process 
3 times, the coloring layer which consists of a coloring section of three colors of R (red), G (green), 
and B (blue) is formed. 

[0005]The second method is a pigment dispersion method and is performed recent years most 
briskly. This method obtains a monochromatic pattern by forming the photosensitive resin layer 
which distributed paints and patterning this on a transparent substrate, first. By repeating this 
process 3 times, the coloring layer which consists of a coloring section of three colors of R, G, and 
B is formed. 

[0006]The third methods include an electrodeposition process. This method patterns a transparent 
electrode on a transparent substrate first, immerses in the electropainting liquid into which it went, 
such as paints, resin, and an electrolysis solution, and electrodeposits the first color. This process is 
repeated 3 times, the coloring layer which consists of a coloring section of three colors of R, G, and 
B is formed, and it calcinates at the end. 

[0007]As the fourth method, paints are distributed to heat-hardened type resin, and after 
distinguishing R, G, and B by different color with by repeating printing 3 times, a coloring layer is 
formed by making resin heat-harden. Also in which method, it is common to form a protective layer 
on a coloring layer. 

[0008]The point common to these methods is repeating the same process 3 times, in order to color 
three colors of R, G, and B, and becoming a high cost. It also has the problem that the yield falls, so 
that there are many routing counters. In an electrodeposition process, since the pattern shape 
which can be formed is limited, application is difficult for the composition of the liquid crystal 
element of the TFT type (TFT, i.e., the active-matrix-driven method using the thin film transistor as 
a switching element) in the present art. 

[0009]Since definition of print processes is bad, they are unsuitable for the pattern formation of a 
fine pitch. 

[0010]The manufacturing method of the light filter using an inkjet method is briskly examined in 
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recent years in order to compensate the above faults. There is an advantage that the method using 
an inkjet method has a simple manufacturing process, and it is low cost. 

[001 1]On the other hand, an inkjet method is applicable not only to manufacture of a light filter but 
manufacture of an electroluminescent element. 

[0012]An electroluminescent element the thin film containing the inorganic matter of fluorescence, 
and an organic compound, It is an element which has the composition inserted by the negative pole 
and the anode, makes an exciton generate by making an electron and an electron hole (hole) pour in 
and recombine with the above-mentioned thin film, and is made to emit light using discharge of the 
fluorescence at the time of this exciton being deactivated. An inkjet method can give the 
fluorescence material used for such an electroluminescent element on the substrate which made 
elements, such as TFT, for example, a luminous layer can be formed, and an element can be 
constituted. 



[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the InventionjThe optical element whose reliability provided with the pixel without mixed 
colors or a white omission is high according to this invention as explained above can be 
manufactured with the sufficient yield by a simple process with an inkjet method, The light filter 
which does not have density unevenness within a coloring section, and the EL element which does 
not have light-emitting-luminance nonuniformity within a luminous layer can be provided with the 
sufficient yield. Therefore, the liquid crystal element excellent in color display properties can be 
more cheaply provided using the above-mentioned light filter. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]As described above, since the inkjet method can plan 
simplification and the cost reduction of a manufacturing process, it is applied to manufacture of 
optical elements, such as a light filter and an electroluminescent element However, in manufacture 
of such an optical element, there is a problem called "mixed colors" and "white omission" as a 
problem peculiar to an inkjet method. Hereafter, the case where a light filter is manufactured is 
mentioned as an example, and is explained. 

[0014]"Mixed colors" is obstacles generated when ink is mixed between the pixels (coloring section) 
of an adjoining different color. It is necessary to the capacity of the opening of a black matrix to 
give the ink which has one several times - tens times the volume of this by using a black matrix as 
a septum in the manufacturing method of the light filter which gives ink to the opening of this black 
matrix and forms a coloring section. In the case where there is comparatively little volume of the ink 
with high solids concentration contained in ink, such as colorant and a hardening component, case 
[ ink ] namely, given, Since a black matrix can fully function as a septum and ink can be held in the 
opening of this black matrix, the given ink overcomes a black matrix and does not reach even the 
coloring section of an adjoining different color. However, since ink overflows exceeding the black 
matrix used as a septum when the solids concentration in ink is low (i.e., when it is necessary to 
give a lot of ink), mixed colors will occur between adjoining coloring sections. Since it is stabilized 
from the nozzle of an ink jet head, there is a limit in the viscosity of the ink in which the 
regurgitation is possible and there is a limit also in the concentration of the solid content contained 
in ink especially, the art for avoiding mixed colors is required. 

[0015]Then, the method of preventing mixed colors using the wettable difference of the ink between 
a coloring section and a septum is proposed. For example, in JP,59-75205,A, in order to prevent ink 
from spreading out of an object region, the method of forming a nonproliferation pattern by a bad 
wettable substance is proposed, but concrete art is not indicated. On the other hand, in JP,4- 
123005A the method of patterning the big silicone rubber layer of water-repellent ** oil repellency 
operation as a concrete technique, and using as the bridge wall for mixed-colors prevention is 
proposed. In JP.5-24101 1,A or JP,5-241012,A, a silicone rubber layer is similarly formed on the 
black matrix used as a light shielding layer, and the technique used as a septum for mixed-colors 
prevention is indicated. 

[0016]When the ink of the quantity far exceeding the height of a septum is given according to these 
methods, in order that the surface layer of a septum may show ink repellency, ink can be crawled, 
even the coloring section which adjoins exceeding a septum cannot be attained to, and mixed colors 
can be prevented effectively. 

[0017]The key map is shown in drawing 3. The black matrix in which 31 served as the transparent 
substrate among the figure, and 33 served as the septum, and 36 are ink. When the upper surface of 
the black matrix 33 has ink repellency, as shown in drawing 3 (b), the given ink 36 is held in the 
opening of the black matrix 33, and does not reach even an adjoining coloring section. However, 
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when the ink repellency of the upper surface of the black matrix 33 is low, as shown in drawing 3 (a), 
the given ink 36 will be mixed with the ink given to the opening which gets wet, and spread and 
adjoins even on the black matrix 33. 

[0018]Generally the ink repellency which was [ which uses a fluorine compound ] more excellent in 
rather than can be obtained using a silicon compound. For example, in JP.2000-3551 1 ,A, the resist 
pattern of a positive type is formed on a shade part, the method of applying a ** ink-ized 
processing agent on this pattern further is indicated, and using a fluorine compound is indicated as a 
** ink-ized processing agent. However, in the case of this method, it is necessary to remove the 
positive type resist pattern provided on the shade part after coloring section formation but, and 
when removing a resist pattern, problems, such as the dissolution of a pixel, exfoliation, and swelling, 
may be produced. 

[0019]The method of plasma-izing the reactant gas of a fluorine compound to JP,6-65408,A, and 
processing it to it as the technique of fluorinating the surface of a resin layer, is proposed. As an 
example which applied this art to the light filter, In JP,1 1-271 753,A, it is considered as the multilayer 
structure of the lower layer which has compatibility for a septum to ink, and the upper layer which 
has non-compatibility, and the method of carrying out plasma treatment as the technique of making 
the upper layer non-compatibility to ink by the gas containing a fluorine compound is indicated. 
[0020]However, each technique mentioned above multilayers a septum, and since it needs to carry 
out multiple-times operation of the photolithography process, it has the problem of causing 
complication of a process, a cost hike, and by extension, yield lowering. 

[0021 ]On the other hand, a "white omission" is an obstacle which the mainly given ink originates in 
the ability not to be spread enough and uniformly in the field surrounded by the septum, and 
generates, and causes display failure called the fall of color unevenness or contrast. 
[0022]The key map of a white omission is shown in drawing 4. The same numerals were given to the 
same member as drawing 3 among the figure. 38 is a white omission portion. 
[0023]In the light filter for recent-years and TFT type liquid crystal elements, In order to be the 
purpose of protecting TFT from outdoor daylight, or to enlarge a numerical aperture and to obtain a 
bright display, The opening configuration of the black matrix 33 is complicated, and since what has 
two or more corner parts is generally used, as shown in drawing 4 (a), the problem that the ink 36 is 
not fully spread to this corner part occurs. When forming the black matrix 33, the photolithography 
process which generally used resist is used, a contaminant may adhere to the surface of the 
transparent substrate 31 by various ingredients contained in resist, and it may become the 
hindrance of diffusion of the ink 36. Since the ink 36 will be crawled on the side of the black matrix 
33 as shown in drawing 4 (b) when the ink repellency of the side of the black matrix 33 is extremely 
high compared with the surface of the transparent substrate 31, The problem that a color becomes 
thin in the portion which the ink 36 and the black matrix 33 touch may occur. 
[0024] Using the substrate parent-ink — ization-processed so that the field (crevice) surrounded by 
the black matrix (heights) might serve as an angle of contact of 20 degrees or less to water in JP.9- 
203803,A as the technique of solving the problem of such mixed colors or a white omission is 
proposed. As a method of giving parent ink nature, a water-soluble leveling agent and water-soluble 
surface-active agent are illustrated. In order to solve simultaneously the problem over the mixed 
colors mentioned above, the technique of processing the surface of heights by a ** ink-ized 
processing agent beforehand, and giving ink repellency is indicated, and the method of carrying out a 
coat with the solvent of a fluorine system is illustrated, using a fluoride content silane coupling 
agent as a ** ink-ized processing agent. As a technique for forming only the surface layer of heights 
into ** ink selectively, and not forming the side of heights into ** ink in this case, **. Laminate two 
kinds of materials so that the heights themselves may produce such character. ** after forming a 
regist layer on ** transparent substrate which covers portions other than heights by resist, and **- 
ink — ization-processes only the upper surface of heights and **-ink — ization-processing the whole 
surface, a regist layer is patterned according to a photolitho step, and heights are formed — the 
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method of ** is illustrated. 

[0025]In JP, 9-2301 29 ,A, it is similarly considered as the method of parent-ink — ization-processing a 
crevice, and the method of irradiating with an energy line is indicated. Also in this case, after 
applying the photosensitive material for glass substrate convex part formation by making only the 
surface layer of heights into the method of **-ink — ization-processing and processing the whole 
surface in a ** ink-ized processing agent, the technique of patterning a photosensitive material 
according to a photolithography process is illustrated. Then, either is selectively parent-ink — 
ization-processed simultaneous in heights and a crevice by the exposure of an energy line. 
[0026]However, since each of these methods parent-ink — ization-processes a crevice after **-ink- 
-ization-processing the surface of heights, when they performs parent ink-ized processing, they has 
the problem of reducing the ink repellency of the surface of the **-ink — ization-processed heights. 
Therefore, it is difficult to obtain sufficient ink repellency for sufficient parent ink nature in the 
upper surface of a black matrix in a transparent substrate surface and the side of a black matrix, 
respectively. 

[0027]The above-mentioned problem is similarly produced, when manufacturing an 
electroluminescent element with an inkjet method. Namely, in an electroluminescent element, the 
organic semiconductor material which emits light in each light of R, G, and B is used as ink, When 
giving this ink to the field surrounded by the septum, forming a pixel (luminous layer) in it and ink is 
mixed between adjoining luminous layers, in the luminous layer concerned, the problem that a 
desired color and luminescence of luminosity are not obtained arises. Since the ink quantity with 
which it is filled up in a septum is equalized even if it is a luminous layer of a single color, if ink flows 
into an adjacent pixel, heterogeneity will arise in ink quantity, and it will be recognized as brightness 
unevenness, and will become a problem. When ink is not fully spread in the field surrounded by the 
septum, the problem that light emitting luminance sufficient by the boundary part of a luminous layer 
and a septum is not obtained is produced. In the following description, for convenience, when 
manufacturing an electroluminescent element, generating of the light-emitting-luminance 
nonuniformity according mixture **** of the ink between adjoining luminous layers to rebounding of 
the ink in the boundary part of "mixed colors", a luminous layer, and a septum is described as a 
"white omission." 

[0028]The technical problem of this invention faces optical elements, such as a light filter and an 
electroluminescent element, using an inkjet method manufacturing cheaply in a simple process, 
solves the above-mentioned problem, and there is in providing a reliable optical element with the 
sufficient yield. When specifically giving ink in the field surrounded by the septum, it is in forming the 
pixel which prevents the mixed colors between the adjoining pixels, and fully diffuses ink in this field, 
and does not have a white omission. It aims at providing more cheaply the liquid crystal element 
excellent in color display properties further using the optical element obtained by this manufacturing 
method in this invention. 



[Translation done.] 
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MEANS 

[Means for Solving the Problem]It is a manufacturing method of an optical element which has a 
septum which consists of a resin composition located on a supporting board between two or more 
pixels and an adjoining pixel at least the first of this invention, A process at which a section of a 
normal line direction of this board forms a septum of reverse tapered shape on a supporting board, 
It is a manufacturing method of an optical element having a process of performing fluorination 
processing to the above-mentioned partition surface, and the process of giving ink to a field 
surrounded by the above-mentioned septum by an inkjet method, and forming a pixel in it. 
[0030]It is the plasma treatment which the above-mentioned fluorination processing introduces gas 
which contains a fluorine atom at least the first of above-mentioned this invention, and performs 
plasma irradiation, This shielding agent is [ forming the above-mentioned septum with a resin 
composition containing a shielding agent, ] carbon black, In advance of the above-mentioned 
fluorination processing, parent ink-ized processing is performed to a partition surface and the 
supporting board surface, This parent ink-ized processing is washing processing by an alkaline 
aqueous solution, UV washing processing, excimer washing processing, corona discharge treatment, 
or oxygen plasma treatment, The above-mentioned ink's containing a hardening component, water, 
and an organic solvent at least and the above-mentioned ink contain colorant, and it includes as a 
desirable mode that a pixel manufactures a light filter which is a coloring section, and that the 
above-mentioned pixel manufactures an electroluminescent element which is a luminous layer. 
[0031]The second of this invention is an optical element which having a septum located on a 
supporting board between two or more pixels and an adjoining pixel at least, and manufacturing by a 
manufacturing method of an optical element of above-mentioned this invention. 
[0032]The above-mentioned septum's being a light shielding layer and the above-mentioned 
supporting board are transparent substrates, the second of above-mentioned this invention is the 
coloring section formed in ink in which the above-mentioned pixel contains colorant, and it is the 
light filter provided with a coloring section of a plural color, Having a protective layer on this coloring 
section, having a transparent conducting film on the surface, or the above-mentioned pixel is a 
luminous layer, and it includes as a desirable mode that it is an electroluminescent element which 
has an electrode up and down on both sides of this luminous layer. 

[0033] Furthermore, a liquid crystal is pinched between substrates of the third couple of this 
invention, and it is a liquid crystal element to which one substrate is characterized by being 
constituted using a light filter which is one mode of an optical element of above-mentioned this 
invention. 
[0034] 

[Embodiment of the Invention]The manufacturing method of the optical element of this invention 
forms the septum formed on a supporting board so that the undersurface where the section of a 
substrate normal line direction touches the supporting board of reverse tapered shape, i.e., this 
septum, may become the shape where area is smaller than the upper surface, It has the feature to 
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perform fluorination processing for increasing the ink repellency of this surface to this partition 
surface, and for an inkjet method give ink to the field surrounded by this septum, and form a pixel. In 
this invention, from the section of a septum being reverse tapered shape in the case of fluorination 
processing. It is thought that the upper surface with a large area serves as a shadow to plasma, the 
processing grade of the side is low compared with the septum upper surface, and the ink repellency 
of this side becomes low as a result, and generating of a white omission is suppressed compared 
with the septum of the conventional forward tapered shape shape or the conventional square, and a 
rectangle. Since ink repellency with the sufficient septum upper surface is revealed, mixed colors 
are also prevented simultaneously. 

[0035]After carrying out dry hardening of the above "ink" in this invention, the fluid which has 
functionality optically and electrically, for example is named generically, and it is not limited to the 
coloring material used conventionally. 

[0036]A light filter and an electroluminescent element are mentioned as an optical element of this 
invention manufactured with the manufacturing method of this invention. First, an embodiment is 
mentioned and described about the optical element of this invention. 

[0037]The section of an example of the light filter which is one embodiment of the optical element 
of this invention is typically shown in drawing 8. The black matrix in which 81 served as the 
transparent substrate as a supporting board among the figure, and 82 served as the septum, the 
coloring section whose 83 is a pixel, and 84 are protective layers formed if needed. In constituting a 
liquid crystal element using the light filter of this invention, The transparent conducting film which 
consists of transparent conducting materials, such as ITO (indium tin oxide) for forming the 
protective layer 84 on the coloring section 83 or the coloring section 83, and driving [ **s ] a liquid 
crystal on it, may be formed and provided. 

[0038]The cross section of one embodiment of the liquid crystal element of this invention 
constituted by using the light filter of drawing 8 for drawing 9 is shown. Among a figure, as for a 
common electrode (transparent conducting film) and 88, a counter substrate and 92 are orienting 
films a picture element electrode and 93, a liquid crystal and 91 give the same numerals to the same 
member as drawing 8, and, as for 87, an orienting film and 89 omit explanation. 
[0039]A color liquid crystal element generally doubles the substrate 81 and the counter substrate 
91 by the side of a light filter, and is formed by enclosing the liquid crystal 89. Inside one substrate 
91 of a liquid crystal element, TFT (un-illustrating) and the picture element electrode 92 are formed 
at matrix form. The coloring section 83 of a light filter is formed inside the substrate 51 by the side 
of a light filter, and the transparent common electrode 87 is formed on it so that R, G, and B may 
arrange in the position which counters the picture element electrode 92. The orienting films 88 and 
93 are formed in the field of both boards, and the certain direction is made to arrange a liquid 
crystal element. The placed opposite of these substrates is carried out via a spacer (un-illustrating), 
they are stuck by the sealant (un-illustrating), and the gap is filled up with the liquid crystal 89. 
[0040]In a transmission type, the above-mentioned liquid crystal element forms the substrate 91 
and the picture element electrode 92 for a transparent raw material, A polarizing plate is pasted up 
on the outside of each substrate, and it displays by operating a liquid crystal compound as an optical 
shutter to which the transmissivity of the light of a back light is changed using the back light which 
generally combined the fluorescent lamp and the scattered plate. In a reflection type, the substrate 
91 or the picture element electrode 92 is formed for the raw material provided with the reflex 
function, or a reflecting layer is provided on the substrate 91, a polarizing plate is provided in the 
outside of the transparent substrate 81, and it displays by reflecting the light which entered from 
the light filter side. 

[0041]The cross section of an example of an organic electroluminescence element (it is hereafter 
described as a "EL element") which are other embodiments of the optical element of this invention 
is shown in drawing 10. A transparent electrode and 106 are metal layers among a figure the driving 
substrate which is a supporting board 101, the luminous layer whose 102 is a pixel a septum and 
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103, and 104. This figure shows only one picture element region for simplification. 
[0042]TFT (un-illustrating), a wiring film, an insulator layer, etc. are laminated by the multilayer, and 
between the transparent electrodes 104 arranged every metal layer 106 and lu minous layer 1 03, per 
luminous layer, it is constituted by the driving substrate 101 so that impression of voltage is 
possible. The driving substrate 101 is manufactured by a publicly known thin film process. 
[0043]About the structure of the organic EL device of this invention, if at least one side is the 
composition which it comes at least to fill up a luminescent material in the septum which becomes 
inter-electrode [ which consists of the anode and the negative pole of a transparent or translucent 
couple ] from a resin composition, Unless there is no restriction in particular, and the structure can 
adopt a publicly known thing and it deviates from the main point of this invention, various kinds of 
changes can be added. 

[0044]The laminated structure is (1) electrode (negative pole) / luminous layer / hole injection 
layer / electrode (anode), for example. 

(2) An electrode (anode) / luminous layer / electronic injection layer / electrode (negative pole) 

(3) An electrode (anode) / hole injection layer / luminous layer / electronic injection layer / 
electrode (negative pole) 

(4) An electrode (anode or negative pole) / luminous layer / electrode (negative pole or anode) 
****** can apply this invention also to the EL element which has the laminated structure body 
which provided the organic compound layer of which above-mentioned composition. 
[0045]The above (1) is called two-layer structure and a three-tiered structure (4) is called 
monolayer composition (3). Although the organic EL device of this invention is based on these 
laminated structures, two or more owners of the structure which combined (1) to (4) other than 
these, or each layer may be carried out. A full color display may be realized by combining with a light 
filter. The shape of the organic EL device of this invention which consists of these laminated 
structures, a size, construction material, a manufacturing method, etc. are suitably chosen according 
to the use of this organic EL device, etc., and there is no restriction in particular about these. 
[0046]The luminescent material in particular used for the luminous layer of the organic EL device of 
this invention is not limited, but can apply various things. A low molecule fluorescent substance and 
a polymeric fluorescent substance are preferred, and, specifically, a polymeric fluorescent substance 
is still more preferred. 

[0047]Although there is no limitation in particular as a low molecule organic compound, for example, 
naphthalene and its derivative, Anthracene and its derivative, perylene and its derivative, a poly 
methine system, Coloring matter, such as a xanthene series, a coumarin series, and a cyanine 
system, 8-hydroxyquinoline and the metal complex of the derivative, aromatic amine, a 
tetraphenylcyclopentadiene and its derivative, tetraphenylbutadiene, its derivative, etc. can be used. 
Specifically, it is usable in publicly known things, such as what is indicated to JP, 57-51 781 , A and 
JP,59-194393,A, for example. 

[0048]Although there is no limitation in particular as a polymers organic compound usable as a 
luminescent material, polyphenylene vinylene, polyallylene, polyalkylthio Foehn, a poly alkyl fluorene, 
etc. can be mentioned. 

[0049]The polymeric fluorescent substance used for the organic EL device of this invention may be 
randomness, a block, or a graft copolymer, and may be the polymers which have those interim 
structures, for example, the random copolymer which is tinged with block nature. From a viewpoint 
of obtaining a polymeric fluorescent substance with a high quantum yield of fluorescence, a random 
copolymer, and the block or graft copolymer which is tinged with block nature is more preferred than 
a perfect random copolymer. Since the organic EL device of this invention uses luminescence from 
a thin film, that in which this polymeric fluorescent substance has fluorescence by a solid state is 
used. 

[0050]As a good solvent to this polymeric fluorescent substance, chloroform, a methylene chloride, 
a dichloroethane, a tetrahydrofuran, toluene, xylene, etc. are illustrated. Although based also on the 
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structure and the molecular weight of a polymeric fluorescent substance, it can be made to usually 
dissolve in these solvents 0.1% of the weight or more. 

[0051 ]In the organic EL device of this invention, the electron-transport-property material which 
uses it into the electron transport layer in the case of providing an electron transport layer further 
between the layer and the negative pole containing a luminescent material, or carries out mixed use 
with a hole transporting material and a luminescent material has the function to transmit the 
electron poured in from the negative pole to a luminescent material. There is no restriction in 
particular about such an electron-transport-property material, and arbitrary things can be 
conventionally chosen and used out of a publicly known compound. 

[0052]As a desirable example of this electron-transport-property material, a nitration fluorenone 
derivative, an anthra quinodimethane derivative, a diphenyl quinone derivative, a thiopyrandioxide 
derivative, a heterocyclic tetracarboxylic anhydride, or a carbodiimide can be mentioned. 
[0053]A FUREORENIRIDEN methane derivative, an anthra quinodimethane derivative and the Antron 
derivative, an oxadiazole derivative, etc. can be mentioned. Although indicated as a material which 
forms a luminous layer, the metal complex of 8-hydroxyquinoline and its derivative, etc. can be used 
as an electron transport material. 

[0054]Next, the typical manufacturing method of the organic EL device which has a laminated 
structure which is an example of this invention is described. By the electrode of the couple which 
consists of the anode and the negative pole, what formed the transparent or translucent electrode, 
for example on transparent substrates, such as clear glass and a transparent plastic, is used as a 
transparent or translucent electrode. 

[0055]Generally in the EL element of this invention, a luminous layer forms a thin film combining 
suitable bending resin. Can choose from bending resin wide range as the above-mentioned binder, 
and For example, polyvinyl-carbazole resin, Polycarbonate resin, polyester resin, polyarylate resin, 
butyral resin, Although polystyrene resin, polyvinyhacetal resin, diallyl phthalate resin, an acrylic 
resin, methacrylic resin, phenol resin, an epoxy resin, silicone resin, polysulfone resin, urea resin, etc. 
are mentioned, it is not limited to these, as that these are independent or copolymer polymer — one 
sort — or two or more sorts may be mixed and it may use. What has as big a work function as an 
anode material as possible is good, for example, nickel, gold, platinum, palladium, selenium, a rhenium, 
iridium, these alloys or tin oxide, tin oxide indium (ITO), and copper iodide are preferred. Conductive 
polymers, such as poly (3-methylthiophene), a polyphenylene sulfide, or polypyrrole, can also be 
used. 

[0056]On the other hand, silver with a work function small as a cathode material, lead, tin, 
magnesium, aluminum, calcium, manganese, indium, chromium, or these alloys are used. 
[0057]Below, with reference to drawings, the manufacturing method of the optical element of this 
invention is explained. 

[0058]Drawing 1 - drawing 2 are process drawings showing the manufacturing method of the optical 
element of this invention typically. Each process is explained below. Following process (a) - (f) 
corresponds to (a) - (f) of drawing 1 - drawing 2. In each process of drawing 1 and drawing 2, - (a- 
2) (f-2) the mimetic diagram in which - (a-1) on the left-hand side of space (f-1) looked at the 
substrate in process from the upper part, and on the right-hand side of space is an A-B cross 
section of - (a-1 ) (f-1 ). the inside of a figure, and 1 — as for the opening of the septum 3, and 6, a 
resin composition layer and 3 are [ ink and 8 ] pixels an ink jet head and 7 a septum and 4 a 
supporting board and 2. 
[0059] Process (a) 

The supporting board 1 is prepared. Although the supporting board 1 is the transparent substrate 81 
when manufacturing the light filter illustrated to drawing 8, and a glass substrate is generally used, if 
it has the required characteristics, such as desired transparency and a mechanical strength, a 
plastic plate etc. can be used in the purpose of constituting a liquid crystal element. 
[0060]When manufacturing the EL element illustrated to drawin g 10, the supporting board 1 is the 
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driving substrate 101 in which the transparent electrode 104 was formed, and in observing 
luminescence from the substrate side concerned like drawing 10, it uses transparent substrates, 
such as a glass substrate, for the driving substrate 101. It is preferred to perform surface 
treatments, such as plasma treatment, UV processing, and coupling processing, to the surface so 
that the material of the luminous layer 103 may adhere to this substrate easily in a post process. 
[0061] Process (b) 

The resin composition layer 2 for forming the septum 3 on the supporting board 1 is formed. In the 
case of the light filter of drawing 8, the septum 3 concerning this invention corresponds at the black 
matrix 82, and, in the case of the EL element of drawing 10, corresponds at the septum 102. When 
manufacturing a light filter, as for this especially septum 3, it is preferred to consider it as the light 
shielding layer which shades between the adjoining pixels, as 82 of drawing 8 showed, and in that 
case, like drawing 8, it can be made into the black matrix 82, or can also be used as a black stripe. 
Also when manufacturing an EL element, it is possible to consider it as a light shielding layer. 
[0062]As a resin composition used in this invention in order to form the septum 3, Although the 
resin material of photosensitivity or nonphotosensitivity, such as epoxy system resin, acrylic resin, 
polyimide system resin containing polyamidoimide, urethane system resin, polyester system resin, 
and polyvinyl system resin, can be used, It is preferred to have the heat resistance of not less than 
250 **, and epoxy system resin, acrylic resin, and polyimide system resin are preferably used from 
the point. 

[0063]In making this septum 3 into a light shielding layer, it uses the black resin constituent which 
made the shielding agent distribute into the above-mentioned resin composition. It is desirable to 
use carbon black as this shielding agent, when obtaining high ink repellency on the upper surface of 
the septum 3 by fluorination processing so that it may mention later, and as this carbon black, What 
was manufactured by the contacting method currently called channel black, roller black, and disk 
black, Although what was manufactured by thermal ** currently called what manufactured by the fur 
nesting method currently called gas fur nest black and oil fur nest black, thermal black, and 
acetylene black can be used, In particular, channel black, gas fur nest black, and oil fur nest black 
are preferred. Furthermore, the mixture of the paints of R, G, and B, etc. may be added if needed. 
The black resist generally marketed can also be used. The light shielding layer high-resistance-ized 
if needed may be used. 

[0064]The resin composition layer 2 can be formed by methods, such as a spin coat, a roll coat, a 
bar coat, a spray coat, dip coating, or print processes. 
[0065] Process (c) 

The septum 3 which patterns the resin composition layer 2 and has two or more openings 4 is 
formed. As shown in drawing 1, the shape of the septum 3 is formed so that an area on top may 
become large rather than the undersurface where the section of the normal line direction of the 
supporting board 1 touches the reverse tapered shape 1, i.e., the supporting board of the septum 3. 
When the photosensitive material of a negative mold is used as the resin composition layer 2, it can 
be considered as reverse tapered shape by exposing to a properly fewer eye and developing 
negatives to it. 

[0066]It is not limited to the method shown in drawing 1 as a formation method of the septum 3 in 
this invention, for example, the septum 3 can be formed by a lift off using the photoresist of a 
positive type. This method is shown in drawing 7. First, the photoresist layer 71 of a positive type is 
formed on the supporting board 1 (drawing 7 (a)), Pattern after forward tapered shape shape and the 
photoresist 72 is formed (drawing 7 (b)), The resin composition layer 73 of a positive type is formed 
in the whole surface (drawing 7 (c)), it can expose from the rear face of the supporting board 1, a 
development can remove the resin composition on the photoresist 72 and this resist, and the 
septum 3 of reverse tapered shape can be formed (dr awing 7 (d)). 
[0067] Process (d) 

Fluorination processing is performed to the upper surface of the septum 3. The fluorination 
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processing concerned is processing for giving ink repellency to the septum 3 upper surface, and 
preventing the mixed colors at the time of the ink grant in a post process. Therefore, in advance of 
the processing concerned, it is preferred to perform parent ink-ized processing to the septum 3 
surface and the supporting board 1 surface, and the washing processing by an alkaline aqueous 
solution, UV washing processing, excimer washing processing, corona discharge treatment, and 
oxygen plasma treatment are mentioned as this parent ink-ized processing. 

[0068]As the method of the fluorination processing concerning this invention, a process is easy and 
the plasma treatment which introduces the gas which contains a fluorine atom at least, and 
performs plasma irradiation from the ability of-izing of the surface of the septum 3 which consists of 
resin compositions to be carried out [ ** ink ] effectively is used preferably. 

[0069]As gas which is introduced in this process and which contains a fluorine atom at least, It is 
preferred to use one or more sorts of halogen gas chosen from CF 4 , CHF 3 , C 2 Fg, SFg, C 3 F g , and 
C 5 F 8 . Especially C 5 F g (octafluoro cyclopentene) has an atmosphere life dramatically as short as 0.98 
(GF 4 : 50,000 years, C 4 F 8 :3200 year) compared with conventional gas, while ozone-crack ability is 0. 
Therefore, a global warming potential is dramatically (CF 4 :6500, C 4 F g :8700) small compared with 90 
(100-year integrated value set to 002=2), and conventional gas, and very effective in an ozone layer 
or earth environment protection, and it is desirable when using it by this invention. 
[0070]As introductory gas, gas, such as oxygen, argon, and helium, may be used together if needed. 
In this process, the above-mentioned CF 4 , CHF 3 , C 2 F 6 , It becomes possible to control the grade of 
the ink repellency of the septum 3 surface which will be processed in this process in the halogen 
gas chosen from SF 6 , C 3 F 8 , and C 5 F 8 if the mixed gas of one or more sorts and 0 2 is used. 
However, since the oxidation reaction by 0 2 will become dominant and an ink repellency improved 
effect will be barred in the mixed gas concerned, if the mixing ratio of 0 2 exceeds 30%, Since the 
damage to resin will become remarkable if 0 2 mixing ratio exceeds 30%, to use the mixed gas 
concerned, the mixing ratio of 0 2 needs to use it in 30% or less of range. 

[0071]As a generation method of plasma, methods, such as low frequency wave discharge, high 
frequency discharge, and microwave discharge, can be used, and conditions, such as a pressure in 
the case of plasma treatment, a gas mass flow, discharge frequency, and processing time, can be 
set up arbitrarily. 

[0072]The mimetic diagram of the plasma generator which can be used for the plasma treatment 
process of this invention is shown in drawing 5 and drawing 6. As for an upper electrode and 52, a 
processed board and 54 are RF electrodes a lower electrode and 53 51 among a figure. The device 
concerned impresses high frequency voltage to 2 pole electrodes of a parallel plate, and generates 
plasma. Drawing 5 can show a cathode coupling method, drawing 6 can show the device of an anode 
coupling method, and ink repellency of the septum 3 surface can be made into a desired grade by 
conditions, such as a pressure, a gas mass flow, discharge frequency, and processing time, also in 
which method. 

[0073]In the plasma generator shown in drawing 5 and drawing 6, the cathode coupling method of 
drawing 5 can shorten processing time, and is advantageous to the down stream processing 
concerned. It is advantageous at the point of not giving a damage to the supporting board 1 in the 
anode coupling method of drawing 6 more than needed. Therefore, what is necessary is just to 
choose the plasma generator used for this process according to the material of the supporting 
board 1 or the septum 3. 

[0074]By the process of these series, only the upper surface of the septum 3 has high ink 
repellency by fluorination processing, and the supporting board 1 surface exposed to the opening 4 
and the side of the septum 3 can obtain the matrix pattern substrate which has parent ink nature. 
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[0075] Process (e) 

The ink 7 is given to the field (opening 4) surrounded by the septum 3 from the ink jet head 6 using 
an ink-jet recording device. As an ink jet, it is usable in the bubble jet (registered trademark) type 
which used the electric thermal-conversion object as an energy generation element, or the piezo jet 
type using a piezoelectric element. In the case of what in the case of a light filter contains colorant 
of each color so that the coloring section of R, G, and B may be formed after hardening, and an EL 
element, as the ink 7, the material which forms the luminous layer which emits light by voltage 
impressing after hardening is used. As for the ink 7, in any case, what contains a hardening 
component, water, and a solvent at least is preferred. It explains still in detail about the presentation 
of the ink used for it when manufacturing a light filter to below with the manufacturing method of 
this invention. 

[0076][1]As colorant made to contain in ink by colorant this invention, although it is usable in a 
color system and a paints system, Since addition of a dispersing agent is needed separately and the 
colorant ratio in total solids becomes low in order to make it distribute uniformly in ink in using 
paints, colorant of a color system is used preferably. As an addition of colorant, it is preferred the 
hardening component mentioned later and that it is the following in equivalent amount. 
[0077][2]When the process tolerance in a hardening component post process, reliability, etc. are 
taken into consideration, it is preferred to contain ingredients, such as the ingredient which hardens 
by processing of heat treatment or an optical exposure, and fixes colorant, i.e., the monomer for 
which a bridge can be constructed, and polymer. When the heat resistance in a post process is 
especially taken into consideration, it is preferred to use the resin composition which can be 
hardened. For example as base material resin, specifically A hydroxyl group, a carboxyl group, an 
alkoxy group, Acrylic resin and silicone resin; or hydroxypropylcellulose which has functional groups, 
such as an amide group, Vinyl system polymer, such as cellulosics, such as hydroxyethyl cellulose, 
methyl cellulose, and carboxymethyl cellulose, those denaturation thing; or a polyvinyl pyrrolidone, 
polyvinyl alcohol, and a polyvinyl acetal, is mentioned. It is possible to use the cross linking agent for 
stiffening these base material resin by an optical exposure or heat-treatment and a photoinitiator. 
Specifically as a cross linking agent, it is [ initiator / dichromate, a screw azide compound, a radical 
system initiator, a cation system initiator, / anionic system ] usable as a photoinitiator in melamine 
derivatives, such as methyloHzed melamine, again. Two or more sorts of these photoinitiators can 
be mixed, or it can also be used combining other sensitizers. 

[0078][3]As a medium of the ink used by solvent this invention, the mixed solvent of water and an 
organic solvent is used preferably. It is preferred to use not the common water containing various 
ion but ion exchange water (deionized water) as water. 

[0079]As an organic solvent, methyl alcohol, ethyl alcohol, n-propyl alcohol, Isopropyl alcohol, n- 
butyl alcohol, sec-butyl alcohol, The alkyl alcohol of the carbon numbers 1-4 of tert-butyl alcohol 
etc.; Dimethylformamide, Amide, such as dimethylacetamide; Ketone or keto alcohol; 
tetrahydrofurans, such as acetone and diacetone alcohol, Ether, such as dioxane; Polyalkylene 
glycol; ethylene glycol, such as a polyethylene glycol and a polypropylene glycol, Propylene glycol, a 
butylene glycol, triethylene glycol, Thiodiglycol and the alkylene-glycols; glycerin in which it passes 
and alkylene groups, such as xylene glycol and a diethylene glycol, contain 2-4 carbon; Ethylene 
glycol monomethyl ether, The low-grade alkyl ether of polyhydric alcohol, such as diethylene-glycol 
methyl ether and triethylene glycol monomethyl ether; it is preferred to choose from N~methyl-2- 
pyrrolidone, 2-pyrrolidone, etc. 

[0080]In order to consider it as the ink which has a desired property value other than the above- 
mentioned ingredient if needed, two or more kinds of organic solvents in which the boiling points 
differ may be mixed and used, or a surface-active agent, a defoaming agent, an antiseptic, etc. may 
be added. 
[0081] Process (f) 

The pixel 8 is formed by performing required processings, such as heat treatment and an optical 
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exposure, and removing and stiffening the solvent component in the ink 7. 
[0082]In the case of a light filter, as described above, a protective layer and a transparent 
conducting film are formed if needed, as the protective layer in this case — a resin material a 
photo-curing type, a heat-curing type, or light-and-heat concomitant use hardening type — or, It is 
usable, if the inorganic film etc. which were formed of vacuum evaporation, weld slag, etc. can be 
used, it has the transparency at the time of considering it as a light filter and a subsequent 
transparent conducting film formation process, an orienting film formation process, etc. can be 
borne. A transparent conducting film may be directly formed on a coloring section, without passing a 
protective layer. In the case of an EL element, required members, such as a metal layer, are 
laminated on the pixel 8. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 

[Example](Example 1) 

[Formation of a black matrix] On a glass substrate ("1737" by Corning), the black resist (the "V- 
259BK resist" by Nippon Steel Chemical) containing carbon black is applied, After exposing with 
insufficient [ some ], development and postbake processing were performed and 2 micrometers of 
thickness, 75 micrometers x 225 micrometers, and a section produced the black-matrix pattern 
(septum) which has an opening of the rectangle of reverse tapered shape. 

[0084][Adjustment of ink] Each ink of R, G, and B was prepared by the following presentations, using 
the acrylic copolymer which consists of a presentation shown below as a heat curing component. 
[0085]Hardening component methyl methacrylate 50 weight-section hydroxyethyl methacrylate 30 
weight-section N-methylolacrylamide 20 weight sections [0086]R ink C.I. acid orange 148 3.5 
weight-section C.I. acid red 289 0.5 weight-section diethylene glycol 30 weight-section ethylene 
glycol 20 weight-section ion exchange water The 40 weight-section above-mentioned hardening 
component Six weight sections [0087]The amount part zinc phthalocyanine sulfoamide of G ink C.I. 
acid yellow 23 duplexs The amount part diethylene glycol of duplexs 30 weight-section ethylene 
glycol 20 weight-section ion exchange water The 40 weight-section above-mentioned hardening 
component Six weight sections [0088]B ink C.I. direct blue 1994 weight-section diethylene glycol 30 
weight-section ethylene glycol The 20 weight-section ion-exchange-water 40 weight-section 
above-mentioned hardening component Six weight sections [0089][Parent ink-ized processing] UV 
washing of the above-mentioned black-matrix board was carried out, and the black-matrix surface 
and the glass substrate surface were formed into parent ink. 

[0090][Fluorination processing] Plasma treatment was performed to the above-mentioned black- 
matrix board on condition of the following using the parallel plate type plasma treatment apparatus. 
[0091] 

Gas used : CF 4 gas mass flow : 80sccm pressure: 8PaRF power : 150W processing time : 60 sec 
[0092][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of the above-mentioned black-matrix board was measured. 

[0093]black-matrix upper surface: — 125-degree glass substrate surface: — 15 degrees [0094] 
[Production of a coloring section] Using the ink-jet recording device possessing the ink jet head of 
discharge quantity 20pl, to the black-matrix board, quantity was changed every 1 0OpI and the 
above-mentioned R, G, and B ink were given in the range of 200 per opening - 800pl. Subsequently, 
230 ** performed heat treatment for 30 minutes succeedingly for 10 minutes at 90 **, ink was 
stiffened, it was considered as the coloring section (pixel), and seven kinds of light filters in which 
the amounts of ink grants differ were produced. 

[0095][Evaluation of mixed colors and a white omission] When the obtained light filter was observed 
with the optical microscope, mixed colors and a white omission were observed in no light filters. 
[0096](Example 2) As parent ink-ized processing of a black-matrix board, it replaced with UV 
washing and the light filter was produced like Example 1 except oxygen plasma having performed 
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ashing treatment on the conditions shown below. 
[0097] 

Gas used : 0 2 gas mass flow : 80sccm pressure : 8PaRF power : 150W processing time : 30 sec 
[0098][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of the black-matrix board after fluorination processing was measured. 

[0099]black-matrix upper surface: — 130-degree glass substrate surface: — 15 degrees [0100] 
[Evaluation of mixed colors and a white omission] When the obtained light filter was observed with 
the optical microscope, mixed colors and a white omission were observed in no light filters. 
[0101](Example 3) As parent ink-ized processing of a black-matrix board, it replaced with UV 
washing and the light filter was produced like Example 1 except having performed alkali cleaning 
using the sodium hydroxide solution of pH=13. 

[0102][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of the black-matrix board after fluorination processing was measured. 

[0103]black-matrix upper surface: — 125-degree glass substrate surface: — 18 degrees [0104] 
[Evaluation of mixed colors and a white omission] When the obtained light filter was observed with 
the optical microscope, mixed colors and a white omission were observed in no light filters. 
[0105](Example 4) As parent ink-ized processing of a black-matrix board, it replaced with UV 
washing, and excimer washing was performed, it replaced with CF 4 as gas used in fluorination 
processing, and the light filter was produced like Example 1 except having used C 2 Fg. 
[0106][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of the black-matrix board after fluorination processing was measured. 

[0107]black-matrix upper surface: — 126-degree glass substrate surface: — 22 degrees [0108] 
[Evaluation of mixed colors and a white omission] When the obtained light filter was observed with 
the optical microscope, mixed colors and a white omission were observed in no light filters. 
[0109](Example 5) As parent ink-ized processing of a black-matrix board, it replaced with UV 
washing, and corona discharge treatment was performed, it replaced with CF 4 as gas used in 
fluorination processing, and the light filter was produced like Example 1 except having used SF g . 
[01 10] [Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of the black-matrix board after fluorination processing was measured. 

[01 1 1]black-matrix upper surface: — 1 1 7-degree glass substrate surface: — 21 degrees [01 12] 
[Evaluation of mixed colors and a white omission] When the obtained light filter was observed with 
the optical microscope, mixed colors and a white omission were observed in no light filters. 
[01 13](Example 6) The light filter was produced like Example 1 except not performing parent ink- 
ized processing. 

[01 14][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of the black-matrix board after fluorination processing was measured. 

[01 15]black-matrix upper surface: — 120-degree glass substrate surface: — 50 degrees[01 1 6] 
[Evaluation of mixed colors and a white omission] When the obtained light filter was observed with 
the optical microscope, in the light filter of 300 or less pi, the white omission was observed for the 
amount of grants of ink. Mixed colors were observed in no light filters. 

[01 1 7](Comparative example 1) Appropriate exposure was performed in the black matrix formation 
process, and except that the section formed the forward tapered shape-shaped black matrix, the 
light filter was produced like Example 1. 

[01 18][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of the black-matrix board after fluorination processing was measured. 

[01 1 9]black-matrix upper surface: — 125-degree glass substrate surface: — 15 degrees [0120] 
[Evaluation of mixed colors and a white omission] When the obtained light filter was observed with 
the optical microscope, the white omission was observed in all the light filters. Mixed colors were 
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observed in no light filters. 

[0121](Comparative example 2) The light filter was produced like Example 1 except not having 
performed fluorination processing. 

[0122][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of a black-matrix board was measured. 

black-matrix upper surface: — 70-degree glass substrate surface: — 15 degrees [01 23][Evaluation 
of mixed colors and a white omission] When the obtained light filter was observed with the optical 
microscope, the white omission was observed in no light filters. In the color filter substrate of 400 or 
more pi, mixed colors were observed for the amount of grants of ink. 

[0124](Example 7) [Transparent electrode formation] On the TFT driving substrate which a 
multilayer comes to laminate, per pixel (luminous layer), a wiring film, an insulator layer, etc. which 
were formed of the thin film process form ITO 40 nm in thickness by sputtering as transparent 
electrodes, and pattern by the photolitho method according to picture element shape. 
[0125][Septum formation] Next, the septum filled up with a luminous layer is formed. A transparent 
photopolymer ("CT-2000L" by Fuji Photo Film Olin) is applied, After exposing with insufficient 
[ some ], development and postbake processing were performed and the section which has 0.4 
micrometer of thickness and an opening (75 micrometers x 225 micrometers) on the above- 
mentioned ITO transparent electrode created the matrix pattern with transparent reverse tapered 
shape. 

[0126][Parent ink-ized processing] The substrate with which the septum was formed like Example 1 
was formed into new ink by UV washing. 

[0127][Plasma treatment] It carried out on the same conditions as Example 1. 

[0128][Evaluation of ink repellency] It was as follows when the angle of contact over the pure water 
of a black-matrix board was measured. 

ITO transparent electrode top: — 17-degree transparent matrix pattern top: — 101 degrees [0129] 
[Formation of a luminous layer] Next, it was filled up with the luminous layer in the septum of said 
substrate. As a luminous layer, it is an electron-transport-property 2,5-bis(5-tert-butyl-2-benzo 
oxazole yl)-thiophene. [It is electron-transport-property blue light coloring matter with 450 nm of 
fluorescence peaks, and is one of the luminescence center formation compounds. Hereafter, it is 
described as "BBOT".] About 30 % of the weight, it is poly-N-vinylcarbazole. [The molecular weight 
150,000, the Kanto Kagaku make, and the following describe it as "PVK".] Both were dissolved in 
the dichloroethane solution so that molecular dispersion could be carried out into the hole 
transportability host compound which becomes more. The Nile red which is another luminescence 
center formation compound was dissolved in the dichloroethane solution of PVK-BBOT so that it 
might become 0.015-mol %, and ink was formed. This ink was filled up with and dried in the septum 
surrounded by the ink jet method with transparent resin, and the 200-nm~thick luminous layer was 
formed. At this time, each pixel (luminous layer) became independent and the solution which 
contains said luminescent material between septa was not mixed by an adjacent pixel. The luminous 
layer within a septum was distributed uniformly. Furthermore, on this, vacuum deposition of Mg:Ag 
(10:1) was carried out, and the 200-nm-thick Mg:Ag negative pole was made. Thus, when the voltage 
of 18V was impressed to each pixel of the made EL element, the uniform white light of 480 cd/m 2 
was obtained. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is process drawing of one embodiment of the manufacturing method of the optical 
element of this invention. 

[Drawing 2]It is process drawing of one embodiment of the manufacturing method of the optical 
element of this invention. 

[Drawing 3]It is a key map of mixed colors by which it is generated in the manufacturing method of 
the optical element by an inkjet method. 

[Drawing 4] It is a key map of a white omission by which it is generated in the manufacturing method 
of the optical element by an inkjet method. 

[Drawing 5]It is a mimetic diagram showing an example of the composition of the plasma generator 
which can be used in the manufacturing method of this invention. 

[Drawing 6]It is a mimetic diagram showing other composition of the plasma generator which can be 
used in the manufacturing method of this invention. 

[Drawing 7]It is a cross section showing other formation processes of the septum concerning this 
invention. 

[Drawing 8]It is a cross section of an example of the light filter which is one embodiment of the 
optical element of this invention. 

[Drawing 9]It is a cross section of one embodiment of the liquid crystal element of this invention. 
[Drawing 10]It is a cross section of an example of the electroluminescent element which are other 
embodiments of the optical element of this invention. 
[Description of Notations] 

1 Supporting board 

2 Resin composition layer 

3 Septum 

4 Opening 

6 Inkjet head 

7 Ink 

8 Pixel 

31 Transparent substrate 
33 Black matrix 
36 Ink 

38 White omission 

51 Upper electrode 

52 Lower electrode 

53 Processed board 

54 RF electrode 

71 Photoresist layer 
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72 Photoresist 

73 Resin composition layer 

81 Transparent substrate 

82 Black matrix 

83 Coloring section 

84 Protective layer 

87 Common electrode 

88 Orienting film 

89 Liquid crystal 

91 Counter substrate 

92 Picture element electrode 

93 Orienting film 

101 Driving substrate 

102 Septum 

103 Luminous layer 

104 Transparent electrode 
106 Metal layer 



[Translation done.] 
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* NOTICES * 
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CLAIMS 

[Claim(s)] 

[Claim 1]A manufacturing method of an optical element which has a septum which consists of a 
resin composition located on a supporting board between two or more pixels and an adjoining pixel 
at least characterized by comprising the following. 

A process at which a section of a normal line direction of this board forms a septum of reverse 
tapered shape on a supporting board. 

A process of performing fluorination processing to the above-mentioned partition surface, and a 
process of giving ink to a field surrounded by the above-mentioned septum by an inkjet method, and 
forming a pixel in it. 

[Claim 2]A manufacturing method of the optical element according to claim 1 which is the plasma 
treatment which the above-mentioned fluorination processing introduces gas which contains a 
fluorine atom at least, and performs plasma irradiation. 

[Claim 3]A manufacturing method of the optical element according to claim 1 or 2 which forms the 
above-mentioned septum with a resin composition containing a shielding agent. 
[Claim 4]A manufacturing method of the optical element according to claim 3 whose above- 
mentioned shielding agent is carbon black. 

[Claim 5]A manufacturing method of the optical element according to any one of claims 1 to 4 which 
performs parent ink-ized processing to a partition surface and the supporting board surface in 
advance of the above-mentioned fluorination processing. 

[Claim 6]A manufacturing method of the optical element according to claim 5 which is washing 
processing according [ the above-mentioned parent ink-ized processing ] to an alkaline aqueous 
solution, UV washing processing, excimer washing processing, corona discharge treatment, or 
oxygen plasma treatment. 

[Claim 7]A manufacturing method of the optical element according to any one of claims 1 to 6 with 
which the above-mentioned ink contains a hardening component, water, and an organic solvent at 
least. 

[Claim 8]A manufacturing method of the optical element according to any one of claims 1 to 7 with 
which the above-mentioned ink contains colorant and a pixel manufactures a light filter which is a 
coloring section. 

[Claim 9]A manufacturing method of the optical element according to any one of claims 1 to 7 with 
which the above-mentioned pixel manufactures an electroluminescent element which is a luminous 
layer. 

[Claim 10]An optical element which having a septum located on a supporting board between two or 
more pixels and an adjoining pixel at least, and manufacturing by a manufacturing method of the 
optical element according to any one of claims 1 to 7. 

[Claim 1 1]The optical element according to claim 10 whose above-mentioned septum is a light 
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shielding layer. 

[Claim 12]The optical element according to claim 10 or 11 which the above-mentioned supporting 
board is a transparent substrate, and the above-mentioned pixel is the coloring section formed in 
ink containing colorant, and is the light filter provided with a coloring section of a plural color. 
[Claim 13]The optical element according to claim 12 which has a protective layer on the above- 
mentioned coloring section. 

[Claim 14]The optical element according to claim 12 or 13 which has a transparent conducting film 
on the surface. 

[Claim 15]The optical element according to claim 10 or 11 which the above-mentioned pixel is a 
luminous layer and is an electroluminescent element which has an electrode up and down on both 
sides of this luminous layer. 

[Claim 16]A liquid crystal element, wherein it pinched a liquid crystal between substrates of a couple 
and one substrate is constituted using the optical element according to any one of claims 12 to 14. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 



(a) 



(a-1) 




[Drawing 2] 
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Ce-1) <e-2) 




[Drawing 3] 




(») (b) 
[Drawing 4] 

36 




[Drawing 6] 
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